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ABSTBACT

The ispleaentaticn of OMB Circular A-76 to secure cost

savings ty federal agencies has re.sulted in increased

contracting out of Commercial Activities (CA) fcrmerly

performed by the gcvernment wozkfcrce. This thesis examines

the backcrcund of the A-76 Folicy and describes its raquire-

ments. Inplementaticn of the CA program, par-.icularly by

NAVFAC, is investigated in detail. An A-76 emphasis on cost

effective gcvernuent operations has fostered the application

cf statistical quality assurance techniques for CA service

contract adzinistraticn. These are presented, as well as an

overview of extrapolated deductions based on sampling tech-

niques. Finally, improvements in organization staffing and

structure are examined. The study recommends increased

usage cf statistical quality assurance, more comprehensive

planning and budgeting of inspection resources, and the

formaticn cf centralized CA contract administration organi-

zations at the field act.-vity level.
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1. GENZEAI COMMENTS

Tfe Cffice- of Management and Budget (GLMB) Circu2.a= 4o.

A-76 requires federal agencies -.o inventory and rsview all

cf their Ccmmercial Activities (CI) .A Commercial Ac-n_-v_::7,

is defined as one whichi is managed and ope:a-rc ::hd by

the gcvernment or by a private -: 4rm and which F"cvii2z a

product c:: service -c a federal agancy. Ualess the ac ::v:v

is an inherently governmental functi-on which ;-s required to

he reta.ined 'r n-house, it must be subjected to a rigorous

cost comparison to dete:rmine the most economical way -c

perform the work. If the cost study shows -.ha:t izs cho-acer=

for the govrnment tc perform the wo:K, i-housa resourzcas

wil te usid. ?iowever, I= It 13 ore economical oth

pri.vat=- sec---cr to prcvid=e the product o: servicss, the func-

tion is ccnt.-acted out.

In 1981, the 9edesral 1 overnment spen- S32.5 billion- on

servnces cf a ccmmezcial nature, icl udin..rg mainte naacz o:

equi pme -t , military base o pe ra t ions , and -facill:tv Supp.:t:
suchk as-ueeping, security, and food ~ev~c

(Ref. 1]. Currtly, an estimate:d '40),000 fdeza empcv-es

perform in-house CA functions valued at $20 bLli-on. As

feaderal agencies move to comply wit:-h A-76 policy, the level

cof ccractngi cut of CA functio::ns is expectea? -tc g:ow

tremendcusly. -; s imperative -:hat :h~s inlnni~no

systematic and well thought out r. ozd~z to achi'eve bc-:h

maximum econocmy and efficiency of oparaticnis. (Ref. 2]



B. SI0DY OBJECTIVES

The principal objectives of this rsearch report ar- -s

Examine the applicaticn of statistical quality cortrc -c CA

service contracts and evaluate improved designs fcr ccntract

administraticn organization s.

C. SCOPP AND ASSUMPTIONS

Althcugh the Ccmzee:cial Activiti'es policy is aprlicabl

* to all fe deral Igencies, -his study dill focus on -e

Department cf Defense (DOD), with particular smphasis on - e

Navy in general and the Naval Facilries E:ginee=ing Commard

(NAVFAC) in particular. It is assumed that the -sai e is
familiar with the acquisiricn process w-hin the Department

of Defense.

D. RESEARCH METHODOLCGY

An :nitial literature search was conducted to review

"ertinent instructions, regulations, policy quidancs, -nus-

trial litera-ure, and reports applicale to A-76-
"ion. It .-views and d'scussions were conducted durn

or.sie visits with p.rsonnel at the following organizations:

1. Naval Sipply C.nter, Oakland, CA;

2. Publc Works Centr, San Francisco, CA;

3. Western Division, Naval Facilities Engineer-ng

Ccmmand, San Eruno, CA;
L&. Naval Weapons Station, China Lake, CA;

5. Public Works Center, San Di-go, CA;

6. Civil Lngineer Corps Officar Schcol, Port Hueneme,

CA;

7. McClellan Air Force Base, Sacramento, CA;

8. Tzav4s Air Force Basa, Faizfiell, CA;

12L,



.. - .- . - .- -w . -U- . - . . . . . . . _ . . . , . -. .. .- ~. ,L . -. • . • q

9. Public Works Cepartment, Naval Shipyard Lono B-h

CA; and

10. Public Works Cepartment, javal Pcstg:adua:e Schocl,
Mcnterey, CA.

Additional "eleihcnic conversations were held wi h

personnel in the following headquarters organiza-:cns:

1. Naval Material Command, Wasnington, D.C.;

2. Naval Facilities Eng.-ering Command, Alexan'.:ia, VA;
3. Naval Supply Syst-ms Command, Washingzon, D.C.;

4. Cffice of Federal Procuremen-t Policy, Wash" n-cn,

C.C. ; and

5. National Ae zcna uti cs and Space Admlnistzaticn,

Washington, D. C.

E. HIaSIS CRGANIZATICN

Chapter I defines the Commercial Activiies pciicy and

pre-sents -the authors' objectives an.d methodology. Chaptr II

discusses the scope, requirements, and impiementaticn of

A-76. Cbapter III identifies key issues in CA conversions,

while Chap-ter IV examines the application of s-atisticl

quality ccntrcl to CA contracts. The next t-o chapt irs

address the planning, budgeting and design cf the sevice

contrac- adminis-::aticn organization. Finally, Chap-er VIM

presents the stuly's recommenda-nins fcr improvements in CA

contract ccnversions.

13
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II_ .Q1Ejj j.T IT3 POLICY

1. DEVELCPENT OF TB! POLICY

1. Executive Branch

The government's policy for not competing wth the

private sector was first established during President

Eisenhower's administration. In 1955, the Bureau of -he

Budget (ECB), the predl-cessor of the Office of MI.-agement

and Eudget (OMB), published Bulletia Number 55-4 which

stated:

It is the general *clicy of the administration that ths
Federal Gcvernmen t will no-t start or carry on any
ccmMercial activit to provide a service or product ft
its own use if such a product or service can be produced
frcm private enterprise through ordinary business chan-
nels. ExcePtions to this pcicy shall be made by the
head of ag.ncy onl wher =  it s clearly demonstratei in
each case that iz is not in the pulic interest tc
procure such products or services from private entqr-
prise. ( Ref. §]

In 1966 the first Circular No. A-76 was issued by

BOB and it represented a major change in previous pclicv

statements ccncerning contracting out. A-76 reaffirmed "the

Government's general policy of relying on the private enter-

prise systsm to su~ply its needs" (Ref. 4] but it also
recognized some instances wher- "in is in the rational

interest fo: the Government to provide directly :he products

and services it uses., (Ref. 4]

The basic policy underwent another major change with
the issuance of CMB Circular A-76 (revised) daned 29 1azch

1979. Urlike the previous statements which only stressed

governmerl reliance cn private9 enterprise, the new Fclicy

has three guiding principles. (Ref. 5]

14



a. Rely on the Private Sector. The Government's busi-
ness is nct tc be in business. Where private sourcss
are available -hey should be looked to first to prcvi -e
the commercial 'or industrial goods and services nieded
by the Government to act on the public's behalf.

b. Retain Certain Governmental Functions In-Housz.
Ce;tain fur.ctions are inherently governmental in na-ur.,
being so in:imately related to the public interest as tc
mandate performance by Federal emplbyees.

c. Aim for Economy; Cost Comparisons. when P:ivate
perfcrmance is feasible and no overriding factors
require in-house er for mance, the Americar. .eon
deserve and expect the most economical performanc-." an,
therefore, rigorous comparzson of contrac- costs versus
in-hcuse costs shculd be used, when appropriate, to
decide how the work will be done.

Tc support the new emphasis on the eccrcmy of
government in-house performance compared to private

contractor per f ormance, a Cost Comparison Handbook was

issued as a supplemert to &-76. One year later, in April
1980, the tepartment of Defense (DOD) issued its own C-st

Compariscn Handbook (DOD 4100.33-H) to provide ev-n more
detailed instructions to DOD activities. The intended

purpose of these handbooks is to provide uniform procedures

for ccnducting the cost comparisons and to improve their

accuracy and validity. Some ge~e:al ground rules include:

[Ref. 5]

a) Bcth the goverrment and commercial costs must be based

on the same scope cf work and the same level of

parfcrmance.
b) Standard cost factors will be based cn the Cczt

Ccmarnison Handbook.

c) Full costs are to be used to the max:mum extent Frac-

tical.
d) For wcrkloads cf a continuing nature, orerriced or

renewable opticns should be requested from the con-

tractor to minimize buy-ins.

e) Services costirg under $100,000 annually shculd be

ccntracted out without a cost st dy unless tha comm=r-

cial price is unreasonable.

15



f) The ccst ccmparison will use a rate of 10 perczan: _-

annum as -the opportunity cost of investments and ,f

the net proceeds from the potential sale of ca -- i1

assets.

2. !Easa _v Ac_

As a result of the increased exghasis on contracting

out, Congr.ss has repeatedly expressed its concs-rn abca't the

implesentaticn of the A-76 policy. In fiscal year 1978 (FY

78) , Congress placed a one yea= moratorium on virtually

all ccntracting cut of A-76 functions if such a ccnversion

would displace a Government employee. (Ref. 6] At the start

of FY 83, Congress instituted a six aonth mo_-Atc_-ium on

certain A-76 functions. Although the most -recent ban
exempted studies on grounds maintenance, :efuse coll.ction,

food services, base transportation, laundry and cus-cdia

functions, it prohitited all other contracting out studies.

In addition, it prevented the conversion of contracts for

all ncn-e.xempt A-76 Studies completed but not vet awardid.

(Ref. 7]
1here are also -wo Public Laws which glide EOD's

lecision tc convert. The ov-ral. managema.rn of DOD

personnel resources is contained in DOD's Appropriat ior
Authorizaticn Ac-, 1975, excerpts of which a-3 pzovided in

Appendix A. This Act :equires that DOD "usa the !east
costly form of manpcwer that is consistent with mili-i=7

requirements and other needs of -he Departmient of Defensi".

(Ref. 8] Sections of the DOD Authorization Act of 1981
providing further restrictions are also included in Appendix

A. The Act states that functions cannot be contracted cur

to circumvent any civilian personnel ceiling, or unlass the

Secreta-y of Defense provides Congress specific nctifica-
tion, certif ications, and reports :n a timely mann-r.

16



(Ref. 9] 'Ihesq two p~cvisions are considered to bp permanen-t

laws which will remain in effect until changed by zuhbsaquint

legislaticn.

B. SCCP1 OF k-76

The provisicns of OMB Circ'ilar A-76 do rict a::ply to

tne fclicwing categories and Situa:ioas: (Ref. 5]

a) Fcr ccnitracting out of person~al services that wowli

result in an employer-employaa rslaticnship.

b) Fcr major system acquisitions govezred by 0MB CiJrcul2ar

A-109.

C) Fo: Cont~actcr support Services which incl ud-9

cc~nsulting services, studa.es ani aaalysis, and p~crlzs-

si6cnaj. and management supoort services.

d) whenever isplexentation would be cont-rary tc liw o=

inconsistent with the terms of any treaty cr irra

t-,cnal agreementC.

-i) Whrn the activity is p Z r rm ed outsidas the U n -*te d

States, its territories, or Possassions.

f) Wher products and services are o b tai.n Bd f rocm czher

t*deral agencies which ares autchori--zed cr require=cd by

lah tc furnish them.

g) I= ti-mes of declared war or 3ili!-tary mobilzition.

2. Jnh1.r1e"l 2gcvernmeatal fuacti.)as

In addition, A-76 reccanizas -thaz inha-ratly gcvarn-

mental functions must be performed in-house. Theso govrn-

ment.al functions fall into three main categories. The fir=st

category is the discretiJonary exerci.se of Gov ernm in 1
aithcrity. This includes: (Ref. 5]

17



a) investigations, prosecutions and other judicial func-

ticns;

b) management of government programs requ g.. vg lue

judge ents such as directing the national dsfanss;

c) management and direction of the armed services;

d) ccnducting of fcreign relations;

-3) selec-ion of prcgram priorities;

f) direction cf federal employees;

g) regulation of natural resources such as the use o4

space, oceans, and inland wa-ezways;

h) directicn of intelligence and countzr-int-allicece

operations; and

i) regulation of industry aad commerce.

The second category of an inherently gov.rnme.n-:al

function involves mcnetary -transactions and tn tle meats
such as benrf it pzcgrams; tax collection and r=-:yenue

disbursements; control of financial accounts and the admin-

istraticn cf public trusts. The last type of government

function is the conduct of research and developmsnt a- . s

facilities and the cperation and maintenance suppor- of

laboratories, test ranges, test aircraft and ships.

(Ref. 5]

3. Comzercial Activities Sub sct to .- 76

if a service activity Is aon specifically excluded

from CMB A-76 as previously discussed in Section 31 nf this

chapter, and is not an inher.ntly governmental :urct4on as

defined in Section B2, then it is classified as a Commr-icial

Activity. Attachment A to OMB A-76 provides approxiia--el'y

cne hundred exaiples of Ccmmercial Activities for fifteen
different service categories. Such Commercial Activit.ies

may be operated and managed either by the governm-n-, aqncy

or a private commercial business.

18



4. Goenmn *1-a-o f om:21; cjv*

4

In-house pertcr-mance of Commercial ActiJV-iaSs canny'&

be justified solely on the basis thlat a:, activity Su Fro:ts

or jnvolves a classified program, 0r as part of an ageriy,

basic uissicn, or that there is a possibillty of a strike by

contract employees. Government operation of a Ccmme:ci6al

Activity can only be authorized under one of --h follcwi4ng

conditions: (Ref. 5)]

a) N o Sati.sf actory Commercial source Is Available.

Goverrmant operation is permitti;d whenevar it can be

documented that either:

i) There is no private commercial source capab-le of

providing the needed sarvice, or

) That the use of a private source would cause

unacceptable delay or lisrupticn of an eeta

pr og=am. The reuiedcument-:Ation must

datailed i6n terms of cost, tize, and perfcrmanc-i
mea sure s. The d--srupt.-or. must be of a lasting

nature and not just temporary.

b) Naticrai. De.,fense-.
4) Government operation by mi-itary per-sonnel IS

per2 itted whenever:

1. The Ferso.-nnl are ut:ilizad in:.or subjict to

deployment i;n a diz -ct combat: or zcmtat

service support role.

2. The activity is fse.~2 or exclusivel-y

c liary training.

3. The activity -4s riequired -o zrov--de~ a~po-

Friate work assignments to: :a:sqr izoi:s-
sioncr arotaion base 'cr z-verseas o e

to shcre assignmenzs.

1) Government oparatic:- of a ieaot- or in-tem.diatae

level ma-intenance facilit-:y may be j us z id n
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ensure a raady and coat:)lled source C: - -

nical competence and resourcss nacessa: •  m-

military ccntinger.cies.

c) Lower Cost. I! none of -the p:)eceding ccndi-i.-s can

be met, gcverrment operation of a Ccmmerci- Azl i-i7

can cnly be authoriz ad when a compa-ati v= ccs.

analysis, perfcrmed in accordance with A-76 antl tha

Cost Comparisor. Handbook, shows -- at in-housE cra:a-

icn has a Icwsr total cost than t wer- cbtal-ne

f-cm a qualified p=iva -e sourc-.

C. REQUIBIENTS OF i-76

1. Inventor cf cmmercial Acivit Funcios

CL.B Circular A-76 raquired each agency -c compile

and update annually a complet=e inven-ory of all Ccmmn-cia

NUMBER OF ANNUAL OPERATING .1AI-YEARS
SESVICE CA FUNCTIO:iS COSTS (BILLION $) (T[UfCiSAI-S)

AR[Y 2,941 7.1 133

I NAVY/ABINE 6,26E 6.1 278

AIF ECECE 5,624 3.6 260
SOTEER COD 4 5 .2 18I

I TCTAL 15, 2e7 17.0 689

Pigure 2.1 DOD Inventory of CA Functions.

Act-vi-i,6s sabject tc its provi .s. Th, initial OD

iLventory was ccmpletid in August 1930 an , zuma:ized :n

Figure 2.1. (Ref. 10]
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2. !Manaoement Review

DCD Instructicn 4100.33 zequires --hat a cc m 1tz

reviev of all CA functions he complsted during FY 60 thr-cgh

FY 8L4. Subsequsnt reviews a=-- raquized at !=-as-- cr.c;e =every

five years. In the event that the circumstances suppor:n_g

the initial approval are not subject -to change, the-. s ubse-

quent revie~s may be waived by the Assista&nt Seczet:ary of

Bafense (1?arpower, Reserve Affairs, and Lcgis-:ics).

The purpose c-_ the :evizw is t o d_:termine wh=:.*Te::

the presenz method of performance should be cont inued cr if

the funct';cn should he designatsi for a cost coniparizon

analysis for possible change in method af performanca. Inr
making this determination, the criterioni specifiod in x-76

and explained previously in t-his chapter are used. If : he-

functicn Is pre-sently contracted, a rough sint of ths

cost to perform the work in-housa Jis prepazed. 1I6 thais

estimatid in-house ccst i s not less than. -ortrac,: pqrfcr-

mance by 10 percent cf personrnel cost and 25 percent co4 cost

of ownership of squipment and facilitie4s, then the funct_'on

zsma::,s ccn-racted out. H owe ver, I f t:hes lik=elihocd zex--sts

that in-house performance would meet t:he cost rt.

criteria, fcrmal- cost comparison analysis must be orformed

to ietermine the chear.er method.

Devsopmst of Statemtemnt of iork

Ihs prreparaticn of the Statsment of 4crk (SC~i) I;S

one of thi mos-t critical steps In tha efftectiveipl'ea

t:on of the A-76 policy. I ts d _zsz.g r didirectly impact

hie nature of the- soli'citations, the cost ccm.ari son crciss

and subsequant per-fczmance either by in-housae psonn:.El :r

by ccntractcr employees. The SOW must establish the:: -overn-

ment's actual min Imum requizements frperzo~mi.ng :he

sserv4-ce. These standaris are the ,~ame regardlEss eof wae-ther



the work is Derfcmed by the government or ty --

contractcr.

The SOW constitut es the specifications fcr -- -

contract. it shcuid be sufficiently comrehensive,

exxpressing all requirements in a clea-, unambigucus and

concise manner. It should describ. all duti_s, tasks,

rasponsibilities, and frequencies of perfcrmance. The SOW

should bz performance oriented aad specify what 4s -o be
done withcum prescribing how it must be ione. If specific

procedures are required, the government becars :ha risk tha-

compliance will result :n unacceptable perfcrmance.

However, :f the SO% establishes the minimum accep-able

quality level (AQL) then the contractor assumes full legal

liability fcr meeting this standard.

Along with The SOW, a quali:y asslrance plan :s

required (Bef. 11]. This plan sts th. surveillance
requirem.nts and prccedures for the government's quality

assurance evaluators. The quality assurance plan helps to

ensure that adequate performance is achieved and establishes

the mechanisms for the administration of th- se-vic _.

Chapter IV and " will examine these issues in grea- .

detail.

4. F:=rare and Audit In-House s-imate

The DOD Authcrizaticn Act, 1981 requires that

govzrnment In-house estimates be based on the "mcst mf i-

cient and cost effect-ive organiza--on fc= perf crmance".

[Ref. 9]. DOD Instruction 4 WO0.33H 1i-ects that

[Ref. 12]

Each agency shculd ensure that Government orera:ions are
organized and staffed for the most efficient perfcr-
mance. Tc the extert practicable and in accordance wi-h
agerncy manpowe and personnel ii gulaticns, agenc:es
sncul ;r.cede reviews" under thi-s c::cular wn-h in.e.na2
management reviews and :eorgan-zations for accomolishing
the wc:k mcre efficiently, when feasible.
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The acti-vity is not zequire d to achieve this most ec~

organization (3EO) priJor to a cost compazison st-udy bum it

mus,: use the NEO as the bas-'s fo:: the government :-os

estimate.

After the ir-house est-mates is prepared, '-zed on

the established Statement of Work and using the mo-st 3ffi -

c:ent, organiza:-on, it Is required to be audited. Th -. a u di4t

~spezfczmed by an independent audit'- ag=en-cy, Zcrmally t hs

Naval Area Audit Service, and must b st:arted 120 days prio:

to bid opening. (Ref. 13) In add.-Ln-on n:c insuring p:oper

compliance with &-7E and the Costz Comparisocn Handbcsk,7h=e

Audit Sezrvice reviews and approves the p~ropossd SOW and t-he

.4EO.

5. S!;Icitatio and Evaluatijon of Contractor Pr2 sa.s

Cnce the in-house ast m a te has been approved, f 4r=M

bids cr proposals will be solicited. Although opttv

negotiaticns on a firm fixed price basi-&s are theprerd

method of ccntracting, f:)rinaJ idverti:-sing and other ri--cing

arran cements may be approved iz rar-e --nsn-an-ces. (Ref. 14]

Aft,:e r t he cor=acti4ng ofc:opens t 'h b id s or ccMP2.etes

negc-tiazicns, h,2eerie the low-ast accaptabl-. ccract

price of the responsive and resposiola biddars.

6. Cost Comoarison

If th e lowest acceaptabla con:aot pri-ce sxcesds= -:he

total nhos cost, then the Ferfornance- by th= oermn

-s assumid lo be cheaper- azd thaos-t comparison pce

completi. when the ccntzact pricec Is less tinan t-he In-house

estimate, furthsr adjust ments- are reguired t-o evaluat:e tacs

4mpact of the two altPernati ves onr the overall c-st. of

govsrnment o perations.
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Theme are two adjustments made to the in-hcus . nld.

First, the cost of capital for assets that will b= usaco -

in-house Ferformance must be added. Sacond, any one -it

cost asscciated with a new start where -the function iS no-

presently performed in-house must also be included.

The contract price must also be adjusted for several

factors. A cost of capital charge may be added if gcvern-

ment assets are required tc assure contractor cerfcrmance.

Conversion costs are added to reflect the -rne -ime ccsts

i.curred by tha government in shiti _ng coperat r s : z om

in-house to =ntract. When contracting out would result in

a reduc-icn c the present level of capacity, the additional
amount of overhead which must be absorbed by the remaining

activities is added to the contract cost. Finally, the

potential federal income tax revenue which would be paid by

the ccnt:actcr is d.ducted from his contract price.

After all adjustments have been made, an existng

in-hcuse function is not converted unless the projected

contract price is lcwer than the government estimate by at

least 10 percent of the in-house personnel ralated cost.

This differential is include.d to account for the possihla

loss of production, the temporary decresase in efficiency and

effective ness, and cther unpredactable risks that r .sult

from contract conversion. (Ref. 12]

7. Eecision and App-.al Process

U;Cn completicn of the cost comparison, a :=ccm-

mendation is made to Either awarl the contract or o no :Crm

the function in-house. The :5commenda:ion, along with the

cost ccm;arison forms are fo-wazied to the apprcving

authcrity for revieu and approval. Once approved, the

results of the cost study ar announced and the detailed

analysis is made available to -he public. If no sgnificant

disczepancies ars ijentif -Jed or an appeal lod.ed wit hI: 5
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working days (which may be extended by the ccr-ac-n;

officer up to 15 days for comple.x decisions), -n

ccnaract-ng officer will either award the con-ract or canc-1

the sci-ici-ation. In the even: -the function I - b
performed in-house, implemenzation of the M1EO must re i.:i:-

ated withir. 30 days and be completed within one yea:.

(Ref. 15]

D. IEPLEMENTATION OF A-76

CurrentlJ.y an estimated 400,3C3 federal gcverrment

employees perform ccmmercial ac::vit i:s valued at $20

tillicn anr ually. Cf -his amount, only .6 billion are

eligible for cos, studies; the other 314 billion wcrth a=re

exempt from A-76 for :easons of national defense. Although

progress :s accelerating rapidly, to date, only a zmal

port'cn cf the eligible funct:ons have received a ccz-

compaziscn.he office of Federal 2rocuremen- Policy (CFPP)

estimates that a savings of over 35 billion cculd be
achieved cver the next five years if these cost studies wre

complet-d. (Ref. 2]

Since 1S79, DOD has saved approximately $i140 aiiicn per

year as a result of CA studies. In adi-icn, an average of

4,COO ;erscnnel bille-s have been converted to contract in

each cf -hze last fcur years. [Raf. 2] Data ccirileI i

January 1982, showed that 60 ;e7a n c of the functicns

r=viewE d shifted to contract and-he averace cos-s Jrcpped
19 C er C s n-t. These reductions were widely dfstribu=ed

however, with two-f-fths shcwing greater than 30 percent

savings, ancthe: two-fifths having savings between 11 arnd 25

percent, Wh.le the remainder savea. 10 percent or less.

(Ref.
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In FY 82, the Navy had its best year to date -

menting th e A-76 pr-?ogram. A tcT-al of 252 cost studw- ,jr;

completed ; more than twics the number -,;or th. c:=v c-I
three year F6=iod. Cf the 5 487 c-;v-: -an 3man-y.ears z t

2,060 were conractsd cut resultlag I -. a sav--n; 'S -

qcvernmernt exceedi4ng $15.9 million. The remaining fun.Clics

that wmere retaine d i-n-hcuse t t -ad a ccst avc--ca~ce

exceeding $17 milo.[Ref. 16]

As ci1 larch 1983, the Navy has , 1 -: 53, 457

perscrneJ. bille-ts as candidates fo: CA S-!ud-.es. hes 0-1

parcertac, under NAVFAC's func*orai/co.--actil' r-:. -

bil-t y wa s 54 p ercen't. klt houg h N AVFAC stl ha s z- n ~ns

percentage in the Navy, its share has decrieaseda rFcm FY 8*2
when it was as high as 70 percarn:-. NAVFAC tlook an arly

lea.- i.- CA contracting for the Navy by provid. :ig s-'ania:d-

ized Fc-rfczzance Work Statements tzo tS f;.eld activ-iis.

Cf all the-' N AV AC functions studied, the four areas o t

tran s pcrat:;on, grounds cars, bui Idin g m ai*n -enan-c e, an d
Jan it orialI servi-ces comprise 82 p er cent of the zcn-al.

[Ref. 17]
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III. CCNTRACT CONVERSION ISSUES

A. PACKAGING OF CA FUNCTIONS

In ifflemanting the A-76 policy there are severai impcr-

tan- contract conversion issues which must be addressed. One
issue concerns the differant methods in which Ccmmercial

Ac-ivi-i-s functions car. be reviewed and cost ccmpared. For

examFle, a single function from -he acrivity's inventcry ,

S uch as bus Services, can ba studied i:divi -ua!ly.

Alternatively, several functions may be combined into a

package such as v.hicle operations and main-enance. When

most, if ro. all, furctLons are consolidated by in ac-ivi:y,

a total Ease Operating Support (BOS) package is formed.

A ult'i-function approach offers many advantages ovsr a

single function one. It facilitates implementation of A-76

because it reduces the number of cost compariscr.s. As a

result, it is a very appealing opt-ion to those commands who

are under int-nse pr.ssurm to quickly contract out. Rscent

Navy exper ence has shown tha- when smaller functicns are1

cost compared under A-76 on a single fanction basis, they

a:e extremely likely to remain in-house. How,-ver, when

these sane functions are ccnsolidat-ed into a multi-function

package they are far more likely to b c zntrac.ed cut.

(Ref. 161

The naturs of service contacting i- such that zannal

labor a!c.-e Is insuffici-:nt - ensure 3a-isfact ry uefor-

mance. a hat is needei is an effective management oz-a-niza-

tici that can get the job done pro perly. A mui--fuc-i.cn

contract increases th-s requirment and because of S
ar-- at er dollar value, attracts larger rfirms that have

i-crzeasid zanagement expert-ise. if the functions are
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complex cr t-im a ccrszr-ained it may require th vas--

resources of thp 2.argar fira.sConsolidation o-- func-icns
can also lead tc greater- econlOmieas cof scale ani noe :fi-

cien-t use of personnel and material.

The er-tirs F.ocess of contract administra-,:ic -4-4 much

easier when dealing with a single large contractcr ra--aer

than maay small cnes. The command does not have to ccntend

wi-:th many differing company policies, procedu='es, and

psrscrzsl. There is a higher pronabili-ty f-r.z :~c~~

rswork because whenc-ver a problem -- - zrr f4 :s :e d, orly a

single Ecint of conitact need be reac-ad. ir. addi-tion, :hmrs

a:e fewer op port unitiLes for contLaIc-tor to ccrnt:actor

finage:-Fcintinrg with multri-functicn contracts.

B. SMALL BUSINESS CCNSIDERATIONS

Lulti1-functicn packaging, while"- cf great value iz - mple-

ment-Ing CMB Circular A-76, comes in ccnfli-&c: with ancther

naricral pclicy; the Small and Di.sadvantaged Business

Uilizaticn (SADFU) Program. Public Law 95-507, signed on.

24~ Octobr 1978,provi-des the legal .4ramework to:z :h= SADBtJ

Program. Sectior ;1 cf this law states: [Ref. 18]

It is the policy cf the United st ates t-hat small bus--
ness conce-rns and small business, concerns owned ir. -
conrtrolled by socially and econlomically disaivartaged
individuals, .shall have the maxzmum prac-.icable on por- u-
n.ty toc part -cnp ate in the performance of con traits let+

by any Federal Agency.

A small business concern -:s :one tat 2. dz E~:- sent

owned and cperated, and qualifias under guidelines estab-

llishEd by the Small Business Adi:nisnrat-Jon (SBA) w
regard to number of employees and annual receipts. A small

disadvanrlagiEd business is one cwnei and opearated by a

minority (Black, Hispanic, Amricani Indian, -3-c.) .In or der

to ernsurs fair= op portunit;,.y to pa-zn-cipats --n g!:vernment
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contracts, certain classes of p-rocu-aments have hen r. Z
aside fcz the exclusive participat.ion of small business or

have teen granted 8 (a) set asides for small disadvantmed

tusinesses.

Circular A-16 requires that any contracts wh:ch hav

been awarded under authorized set-aside programs will nct be

reviewed fcr possible in-house rerformance. it also directs

that furctions previously performed in-house -hat are

suitatle for a set aside program ae awarded withou-, a ccs:

compariscn. On the cther hand, A-76 s-atas in-hous actvi-

tzes in excess of $100,000 annually will nc- be set aside

unleiss the conversion ;s justified by a cost analysis. This

last statement has been interpreted :o allow unrestricted

award of multi-functicn contracts even though the ind:.vidual

functions, if awarded separa ly, would r-quir_ being set

aside to small business.

On 16 March 1082, Congressman Joseph Addabbo (s-Ny)

expressed his concern to Secretary of the Navy John Lehman,

that ccrsclidation of base support services under BOS

contracts would devastate -he Navy's SADBU procrzm.

Congressman Addahbo claimed that many of the functions benng

consclidated were traditionally performed by small business.

He maintained that because of the contract's large size and

complexity, small business could no longer become prime

contractors, regardless of their prior performance. j=

further ccntended that large primes will "usually chooss not

to subccntract to small or small disadvantaged f:rms for a

particular serv ice function., (Ref. 19] The Cor. g_- ss na:n

concluded ty requesting -he tNavy stop all consolida-:ons.

In a follow-up letter dated 23 April 1982, Coag_ssman

Addabbo chided Secretary Lehman for not sending him ;k

substantive reply to his original request. Ha also charged

that the Navy had accelerated its e-f:,rs to exclude small

29



and uincr-ity business from service contracts. As ivil:c-c,

he cited the $6.9 zillion BOS contract awarded at '4BvaI

Weapcrs Center, China Lake, California on 18 April 1982. He

also identified six other BOS solicitations .ha- wer

recently released by other Naval activities. In closing,

Congressman Addabbo renewed his request -o hal- all fu--her

consclidaticns of CA functions. [Ref. 20]

In his response, Secretary Lehman stated, (Ref. 21]

It is my strong belief that consolidated cont:actina can
be a cos efective strategy o::on zost-. =er:n mca r
efflciert use cf scarce acquisition resources. Howev c,
I also believe tha- consolidations must oz uni-ir-aken
with a keen awareness of th - objectives or -n smail
business program.

Secretary Lehman maintained that small business has hal

consideratle success in capturing mul-i-function contracts.
In the China Lake award, he explained that Piga: of he

fifteen functions, representing 50 percent of h contract's

value, were subcont=acted to small business. Finally the

Secretary promised that a significant porion o-r future
consclidated contracts would be awarded -o SADBU fi-=ns

.ithez in tctal or in part via subcontracting.

On 24 May 1982, Secretary Lehman sent a memoranium to

the Chief of Naval Operations (CNO) outlining the Navy's new

policy !on consolidatsd service contrac,ing. I- makes th-ee

major pcints: [Ref. 22]

a) Consolidation cf existing small business ccntracts

shall only be considered when there is a reasonable
axpec-ation that it will result in an award tc small

business. In the event that such an award is rot

accomplished, individual function contracting must be

reinstated.

b) Functions which are currently Deing performed uner

8(a)ccntracts will not be consilared for nonsclidation

unless consented tc by the SA.
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c) Contracting out of current in-house CA functicns sh-1

be done giving the SADBU Program careful consoea :ocn

eal nthe s panning sa ags. in +hosza ns a r.czs

where small bus-iness par:ti4cipa::-on is dets~mins'i -.0'

to be in -the Last inter-est of t he Navy, sur:cot-t2
justification sust be rorwarled -:o Ct~o (OP (443) P= io:

to solicitatior.

Cne week latear, on 1 June 1,382, D;ePutySerear cf

Defense Frark Carlucci promulgated the DOD ?)oli-cy : lis

still in efiec today. The pl yEetdta n uc

tions currently perfcrmad by small business shall nct DC

cons-,de:ed for ccnsolidation. in addition, the Car:lucci* mezmo

stated that :(Ref. 23]

Future sclicitaticrs, unless t 11a:ec a=:a c verr ,ig
national security consideat Ions,' w ill be oackaq-zc S C as
not t.c prieclude performance by sz-ali and sliaJl disad vaz-
tag ed ccncerns as ;rime contractors.

Although the issue appearel to be =esoivsA, it h.as again

surfaced with the Cf-fics cf Fsiaeral' ?ZCcureument Z-clicv

proposed revision tc A-76 that is currently being cons.d-

ered. Th's proposal would direct taat consideration he given

to consolidating CA functions into a sin,-gli s-:atsmsrt of

work fc z c cst comparison and p.-:-ant:al con-tract. wn:- l

admitting tha t con scli dation- may reduce pr im e cor A= c-.

opportunit-ies for SArEU ccncerns, :tonly di:acts a reason-

able talance be mintained bstwsen consolidations and. s-ircj-!e

function awards to small business. (Raf. 15]
in additio--'n to CFPP's racent, support offml:f~to

packaging, the ne-w Deputy Secre:tary of Deifenrse, Paul Thaye:=

has stated tha- he intends to change the D3OD conscdlii'at:on,

poli-cy issusd oy ni.s predessor, :'ra-k Carlucci. a-ccgn -ziZZ
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that the current policy all b-it precladas muli-urcior. CA

contr:ac:s. 'Thayer -Favcrs an approach winich encouragir.s cc.nSo-

Iidatilcns geared tor large zrM s wlI;le S.:I U1a -1 (:U z_'Y

F rovid-ag subconr,,actE -to S ADBU ccnce::i s. (Ref. 2] -~h he

*OFP zevisicr to A-76 ani ths nrzw DOD pclicy on csns:!li'a-
tion are expected to te prcmu1;atad -:hi. he n=ext severzal

months (Ref. 241].

Apprcximatel 3000 NIavy CA :unc:ons Jnvclve fzwer -nar.

10 c ivilan re s c n n s1 ~an - ye9!i Ev cn wh r. co 7is ol: a d .

*.smal multi' nto aotacs any V S - 7n.~ be .

the capability of small businzess-es. 0: 05~ 2 c ost su t'I;sS

ccnductil In FY 82, t:wenT:y wsr-3 greater thr fi-fty man-yaars

rad cf -:hese-, only f_ ve were- over oze hurdd=.d man-yaears or

*effort. (Ref. 16] AJ.-:hc-dgh 65 percent of t!he sn-:di2.3 wErS

restricted to small business, these set1 as:de;s zesu.1:ea -r

fewer ccn-tract awards. While 75 ozercernt of --hs civlla

man-yerars in the unrestrIcted so _:_c a t i: ns were cr.zcts

out, only 37 percent of the small business se-t asides were

awarded. [Ref. 25] These results clearly demonstra-te that-

* the laraer unrestricted soli citations are more opt:v

w it e gcvernme-nt ani lead --o greatr c on v =r s I n c

contr~zact.

It wculd appear that the Navy cannot ach:.zve -the :eascn-

able halance souigh- by OFPP unleass 't 4 s allowei qrea-:zr

lati'tule in consclidating CA f-inc-iins. As anto func-
t:.o ns aze subjected to CA cs t s -a d -s, an r" crea~iza

percentage will be ecre complex, c a 1, a nif ef _4C I - n
since t.hr= easisr and less efiin ntoswill------ead

ta :ontrzactzed out. it is therefore pre3dictable that :adivi-

ilual functicrns and thcse restrictsd -:o smail' bus~nsss will

have evir less success t-han at prasent: _r. winning a contract,

awarz I 'thuS a t-otal reliancea or. sinile function pacKig-_ng
wil'l rct cnly be detrimental'I to small ous-'arzs but- will also

severely ha.ndicap the A-76 ai-m tor zconomy and productivat.-v
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C. QUALITY ASSURANCE OF CA CONTRACTS

When the federal govern ment pFirchasas it:ems or sirvices

under a con-:ract, it assumes th-a zespoasibility fcr Ensuring

that such items or servicas ccnfozm zo stated con:rctual.

requirements. Two ccrcurent procezss-as commen.cs a-- ccn::iact

award whi-cb influence satisfactory quali-ty.

The contractor establishes a quality conntrol prcgram

whareby 3aragement ccntzol of materials o: serv-ce-S Is exc:-

-4sed for the purpos=e of prevention of defsct-s. in: gvein-

meint contracts, the contractor assumas the- rssconsibili:v

for the execution or the quali-ty cori~ol procsss. (Ref. 26]

At the same time 0 a governmzent, contzac: inpe ct _o n

crganizatic. administers a qualit6-y assurancs Frocsss.

Qual--ty assurance is a planned and systematic approach of

cbserving service psr-formance to provide adequ.ate ccrfridence

that ths Ltsms o: services conform to imstablishel technical
requiremeints. The quality assurance pZo c es 5 v e rifie &s the

raquired quality of del-vered itzms or services prior to

their acceptance.

Un~der currert A-76 pcl.,;cy, two key documentS are

p~spars-I during ths rre-soli:citation phase t ha-n i rflu1esn.ce

-:he fcll.cw-cn quality ccratro. ani issarance proceses. Thzese:

are known as a statement :zf wcrk and quali-7y assura-nce Flan.

The FCzfc:mance-o=J6Erte stazemc-Lt of w or K s -c =-i h, -S th =

xz-ni~mum ::zu::ed levsl of serv_-ces nanwill be-, aexpzcne:~d of

naci successful ccnnr:actor. The quality assurance plan st-aeS5

_11- Fr cce d t;ras t ha v. will be used to check n v e r -:f:y

cc-.n!rac-!c: ;ez:crman.c=.

P::c: -c t he 1S79 zzv'z-;or of .1-76, s'-liC.;n"nicS

f= u n t . ,s e d design s Fec fca r, s w h Ich ALs-a b 1 shef

Frecise-- zeasu~ements, tolesrances, or quali-ty cc,-t:c-"

requfrsments -or the ccrtractcr. Other datanled infcrmaticon

was provided when diemed necessary. Taese specif.:cat-cns
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were primarily intended to obtain s-andazdiza-ion cf d-

ered Items cr services. In CA ser.vice contracting, sac.

specificaticns often proved to be unwieldy and ineffec-ve.
Standardization was not aways a suitable objectv' fo: -ae

service contract process given a w-'e d veSi-y i-

contractor skills and the character of operations a:

Jifferent Navy activities. The government assumed substan-

tial risk with this sethod in that it guaranteed acceptable
results as long as the specifications were folowed.

On 26 January 19e2, an OMB memorandum d -3c-ed that "hs

Office cf Federal E:ocurement Policy Pamphlet 4c. 4 be

desiga-,ed as Supplement No. 2 to Circular A-76. It further

required that both work statements and quality assurance

plans for CA furcticns be written in accordance with this
new supplement . [ef. 27] The 3FPP Pamphl.et embraces -he

widespread utilizaticn of performance-oriezted work state-

ments instead of detailed, exactng desigz specifications

The contractor is clearly and precisely told what is

required kut not how he must do it. This allows a con-ractor

more flexibility in performing the work. An objectively
defined end product facili-ates tha contractor's quality

cont.:cl and the government's quality assurance effort. The

quality assurance plan gives the goveznmer: inspectcr a

detailed, written plan which allows him to accurately

assess the contractor's performance.

The statement of work desigr. encumbers several rview
steps and processes. First, functional areas subject -:c cst

study mus-t te completely defined. All rescurcs -nputs, wcrk

processes, and production outputs rzq-iired for successful

perfcrmance of the jcb function must be identified and inte-
grated. After this, a job analysis process cccurs iz which
the structure of the organization i designed, an -temized

listing of work elemerts for the func-ion is enumeratad, and
standaris of performance for each work _l-men- are. sst. In
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addit~cn, resources tc accomplish woric inaput azi deeri:z,

7 performance indicators are lis-ted, and deviation from acoe=p-

table stardards are specified. (Ref. 28] Whsn ths job

analysis is complete, the essential rudiment.s of a contrac-

tual statement of work will be formulated. Functional area
managers then consult with contract spsclis aJ.i~ds

trial engi-neers to cc~plete the contract package.

The Ai: Force and Niavy have promulgated regulaticns

which Liplinent 'the F=eceptS of OFPP Yo. 4. Over the past.

three years, both have issue-d standardized statements of

work (SOW'S) or perfcrmance work state,:ments (PWS's) whi: c h

psrtain to specifi-c CA functions such as refuse collecticn,

grounds maintenance, o, any other areas li4s t -3d i;n A-76

inventcries. A f ie ld acti4vity perf or~a-ing A-76 cost studies

will utili&,zc- these PWS's and tailor them to incorporatse n

special local requirements. App~cximately twanty PWS's have

beea written for Navy Public Works commercial functrion-s.

Standardized quality assurance plans have also beean

prepared for each statement off work and can b-e tailore:d by
local activities. These state the methods that will- be uised

in inspecting all contrac-t resquiresments. T he Naval%

Faclities Eng-'neering Command identities fi-vs methods of

surveill"a nce: [Ref. 28]

a) One hundred percent aurveilIlance inzvolves inspecti-on

of e-ach occurence of contract output. It is;- expinsive,

time consuming, and not 100 percent raliable.

b) Planned sampling allows :)art of the contract ou-tout to

baeEvaluatecd. It is subjectivs, and gs-narally ueu

c.21y when. carta-Jn it-ems of wo)rk are very imocrtant.

c) 3andcm sampling lises statistical tech-niques --o sample
a r-crtnon of contract outzpu-ts. 3ach itmhas an qual

chance of being -avaluated, aliminating iJnspecn::-on

bias.
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d) Unscheduled inspections are impromptu spot chackS of

the contractor's performance.

e) Validated complaints resul- when customers exp::ess

d_ssatis faction with contractor performance. AI-hough

complaints may not be used in lieu of the cther

methods, they can be used to ver;fy resulcs of other

inspection methcds, and make payment deductions.

The sethod cf inspection is tempered by the various

types and frequencies of work. Repati:ive, frequent pertor-

mance may he best suited for plarned and random inspecz:on

methods %hile infrecuent, critical work items may require

100 percent surveillance . Once a method is chosen, :nspec-

tion schedules are created for each month of contract
performance . Evaluation worksheets listing each work i-am

are prepared, inspections are conducted, and results are

recorded. Gool performance is rewarded while poor perfcr-

&ance as required to be corrected.

When a contract sclicitation is issued, the statement of

work and other mandatory (bcilerplate) provisions are assem-

bled and dist-ibuted to prospective bidders. The Air Force

has adopted the practice of distribu-ing its quality 1!ssu-

rance plans (less actual inspec-ion scheduies) to each

bidder in an attempt to alert them of the contract's quality

assurance standards . One key requi-ement of this entire

package is clar-ity, precise wording, lack cf ambiguity, and

concisenC.ss. Lofty and technical wording tends tc be

confusiac and must be avoided.
The. au-thcrs observed that in seve=ra -nstances, more

attention is given to pr.parazicn or -he statements of wcrk
-han to quality assurance plans. This is understandable,

since many DOD activities are rushing to comply with zh -

A-76 requirement to ccmplete cost studies by FY 8'. In soitc

--his constrait, would be counterproductive for
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an act v:ty to mcve tcwa:ds implemen:ation of widespziad CA

service contracting without a specific and definitized n
for quaii-y assurance.

The next chaptaes discuss ini-Jatives 4nn EIfc-iv _
surveillarce methods and properly s-ructured .spec-ion

organizations. A well designed quality assurance orcazam
will result in the optimum use oZ scarce insoection
resources and will help ensure adequa-e performance by CA
sqrvics ccn-actcrs.
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IV. STATITICA QUALITY ASSURANCE TECHNIQUES FOR A-26

CONTRACTS

A. INTECLUCTION

Durina A-76 cost studie's, thre-e documents ar= d

which play a key :-cle in the Comme:TCiaI Actv:: (CA1)

_ontr:act_ procass. The fi-rs is cOn-:=ac:ua1 stnet

work which definas minimum reur~ sfc.r sirviceS rer

i:% the ccr~tract. Th-i second, a qual:ity assu:7anca plan w n.C.

is des gred and i n t gr azed with -:he st.atement of wor:k,

summarizes those schedulesadtcnqe tat 'al use
ty the gcver:nme-nt tc verify contractoz perZformanc=e. A th ird
essential document, tzhs cost :_sti-ma-:-, reflect-s the mcs-

effc i ar efc-4ent govsrnment_ emol cyee :)srformance -)f

the furctaor being studie4d.

Cna prime otjective of A-76 is cost ef fec-tive missior.

performance by federal agancies. This Is demonstratsd by
comparing th'e cost eStiLmat e of acve2=nment employ=ee Perf Zr-
mance ~cprices c: -erel by ccmpe t_-.ng rnrco wopri

cipate In A-76 firm hLid procelu~es. T hae loaw of fezr c ea*a s

tcrigh- (usually) t c perf crm the nci.

This emphasis on cost effcti-_ve Dezz-Orrance C., gover n-

MirZ operations is flactad in z:h4a: ru7,1idace which

describe-s tre p~era ra-tI on cf L-76 CA 'Ial - v asrrc

plan s. E CD pliblic a ti-r. s d e scr _Jb In. i Ha deas n an d 1ip L CM En-

tat_ cr ct 4ia1i-y assurance programs are

a) a-'r Force RegulatiJon 400-28 of September 1979;

t) Offics of Federal Procuremqnt Policy Pamohlet Number- ~4

of Cc-tcber 1980; and

c) Naval Faci~ties Engineering Czoumazd Manual IC-327 of

Ncvremher 1982.
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Each of these publi'cations cills C-ve;:e:

ccst.-ef1i.ctJve q u ahy assuanc progzams ty eac h ttI

acti vi-ty tILc provide isliabls assessmnen:- o:' se=:7vc = c:..-:

pertormince. Ccst-.etfsctive- suzve illnc doeas c :.: 7

inspecti. sysmsn bein'.g c~ea-ed at t he la s pcsl c oSft;1 C

a c ap. Fcpria3tely, the i'mportant faceto su'Ic h q -eI al

assurar-ce2 iS to utili-ze existi4ng or naw ct:.SystamS

and :escu~ces in a =-eliable, dynami -ah~r o ca I : ans

heS:t ieterZM ma _I o n Cf con.ractcr DnerfrrcE a.- C

cczn,:acts. It snoicul1d ha vs -,he_ c a Ea o rv t c aiy'~:

fied when-r CA contzact wcrkicads increase.

The .1.ava. Facilities Enginee-rinrg Co:)mma n a Z rs t ac

imocrtarcs of pro.perly designed quality assurarce crogra~s,

contrasti4ng old and n=ew Jinspection plan, design p~lsons

( Ref . 28]

The Navy'S traditi'onal aporoach to surve-;llance -

sarvacE ccntracts, c=:enl a'hi or miss ai aI:: I-_ "Ic
writtar plan has not 2rovidsd adej.uate:_ qua2.i:v assu

:ace.. h mtod or surveillaace whh is -la --;ms
to te used 2ost frequent-ly.-~ 1OJ p ~cent inspecticn In

reality. nowever, .such inspection is oft=en l-ass thar
total Ins -ecticn since -,.- - v = ry costly and no:t always
:e-as--blce. Fu rt her, -::adi:'t oral surv -'!a rnce meth'ods a
usuallv fccussi on. t:n work pcss (aihsrence toc soeci
fied sieeps and f=.: uencz.9) =ne ta-Im =-7hz on the u -

of: ccn~zact outpus h- a ne -: esuilt does not assur4
quality performancr.... NAIFA.C's new quality, aSsurarce
a;proach,, oasid on a wrilt:n plan. is.keyad to edc-
marnce cr~inted specificatiors. I-: focuses on the quaIty
of tne product de2l:verel b tha coatrac-toz and no-t on
thne srteo;s taK.Bn or 0:oce Ures used --c to vi'de ha

1-l6y... 1 irclua.es ainroor:na-_ use of pjrrplanneQ
inspe ctions, vali da!:.cn of cus t c.a2ar comlaint-s, n
unschidulid in spe ctions. 1't :=Oviie-s. a s~cue
aoDuroach t-o su zv ei L.A.a n c zn~ ~eM ItS I, z a 1je M n:

hc , zc I c qu ait y a ssuraza n c;.

TheI _ con zrac tocr a d mini-s te r s q aLi y control -tver = ror

mr!ance -o snsure that a minium !=vil of ser-vi.ce: uatyIS

ma_-n-a.4-_d. 2ualitv is to p manazm?n:'s fei~~m : for

servace' c~tputs Which striss that =Se b o:ovnade:
cost 'zss than -he-: va-ue. Pr ,ace S ro Cess es i s': be

ccraduct d wit s ffdi-:c ien.cy anad e f I vnzness . C ot n c fEz:a
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to procedures of tcp manaqemqnt used tc dstermina

service activities are being carried out in a mannz: 7haan

was establisched by prior plannifng an.d goal setting.

Qualiy control is aimed at -he prevent-on :f uniat--

factory pe:rformance of CA contract serv,-czs. C:co

programs fcrcs on developing employee self xotivaticn to

render acceptable performance of servica. Quality contr-ol

leads -:o increased profits 6o: th ctrc. adh

1l=vels of customir satlsfaction, arid failtaesicreasze2

eplcyeze prcductlvity in work ;erfo--rmance. (Ref9

Circular A-76 emchasiz es affect;ive contractor 4uality

cc ntzcl and government quality assurance by e-mbracing a new

type of surveillance procedure kn own as random s a mplino

inSoection. raditicnal planned inspectior and 10), pezn

inspecticz systems are being replaced by -:hose havina a

stat-4stical basis. Statistical sampling.r- techniques inzcreMase

the= obj-ctivit-,y of government" quajity assurance sincze =ach

itsm or erervilce has ar. equal chance of-- beiLng i-nspected. The

number o.f government inspectors raqu-Jzad for the survei-J1

lance piccess is reducsd, ras ulting i = es s Jinaspc-- -o r

Costs.

E. THE EVOLUTION OF STATISTICAL QUALITY CONTROL

A b-:ief examinatio. of t ie df~n I cn and history of

S-atE- c--! qua!litry CCnAtrc: Will be ,-zScr--4Led. A dininifori

coF Sta:t -: -cZ- qua!.-i-,y cont -c] (S QC) folws: [Ref. 30)

s4tit1e1qaiity -gon-trol iS "!heF- emplyTent of s",aiS-
tical crincipl:2s ar~a methods wh.:zn nave been dsvEloccad
to assess m agnitude of 'cna.- cause vari ation' and
ts detct? 'ass~cinatle cause varn'a-zion.' Variation dui tc
'chanco: causesw is inevitable wh-lls- varn-ation'c due -1o
'assionable causE' can us uallIy be d et scte-?d an d
corredted by appropriate methcds. Statistical quality
control phi-L oscphy is the early iCetecn.:on of assfgnahli
causes so tiat product gi~a1J'-ty_ may DC contrcll-ed at thc-
de-sired le:el With a mLnimum of rejects.
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Assignahle causes of variation are dua to differences J-

machires, wczkers, materia ls, and eitheiir their ccmzcs: --:o.

or zilati-cnship to each other over time (Ref. 31].

5CC tprocesses ccntribute to economical ach -=vam-:nt-s

product quality by applying a body olf theory dealing wf::h

laws cf: large numbezrs and probabiAL1.ties to various i4nd-s-

trial and service prccesses. These oricrna--rd in1654 when

Pascal, a French Dhi-lospher and mat hema-.-c-- -an, zzamed up

ith Pierre Fesrmat to dmvelcp the ter fpcaiiy

[Ref. 30] ~c:e

Until the 1920's, most semblinces of SQVC e-a=sc'a:d

with measurss of cen~tral tendency, or averagas. Incrsasing

study at this time was devoted to :h e s ef e~ c- f standard

deviations cn control processes, and led to ths fourdations

of mcdezr s-tat'szoJcal quality control. (Ref. 31]

Walo-er Shewhart cf Bell Telephone Laboratori-es devsloped

tha fir46-st SQC model, known as the quality cont:rol char-:. It

was used *c measure Froduct quali-.y var:.azioris by both the

Bell system and by Western Electric Company, and was

augment.ed by statlst cal saxcpl4ng teachaiquss sf H. F. Dodg:e

and H. G. Rcmig. (Ref. 32]

W4ices-riad evolution of: SQC applica- io*n tec hni,4ue s

cccuarrid -4n World War IIi ue to the nsied -to miz;nmlze ?=cduc-
-Insrp css Gov =rn ment aenc developed -training

courses to:: thcse Fer son nsl in r lnust ry w ho sot

product or Service cutp ut s Afte: World war !I, Amari .can

industry turtn e r d evelope d SOC tecanJ;uas, w aI ch w a-
adopted i'n _-uropsan anl A.siaz couzn:=;.s aS we'-!. -:,'C bscame

an U Id Zr1v14ng basis f'Dr many idlStrial nzoduc-tiv4-ny

* iprve &nt :id is still utili--ze-d xtnieY, a s vidnC ad

inmcde--n Japaneze --.-,ust=-ies. [Ref. 32)

PrizvicuS discussion m ay :>:-ad one tao beie : rIa s a t SQ C

ch: : 4u E 2 her e e s i an ed P r4&m a z4"1Y for maan.ufactur .no- aculi-

*cat .or's, bin-! the se _=:s =quaU'_ vali d frnon-manufac-ui: nr.



types of tschnigues. The followi-ng instances 1 u-t

reprsn-at-4ve appli.caticons: (Ref. 31]

a) SQC was used by the CenLsus Bureau to co!ntrol" c>=::.cal

accuracy;

b) Alden Ic., a mail1 ordar business, uti--li-zei ccnt:rol

charts to estab2ish accuracy in customer bi2.'Lin-gs.

c) The Illinois Bell Telephone Ccmpany used SQC techni-

ques to asssss c2---ri--cal accuracy In the iacccunt inq

de Far:: me nt

d) The St-andard Registe: Company lisea sampli:ng ~a~to

cc ntA.cl accuracy of sales inZvoices;
e-Untd Air Limes used control chart-s 4-o -'mapove Accu-

racy ir. customer bookings;

f) Statistical control technigues hive been used success-

fully in -the health industry [Ref. 33] ; an d

g) S,:atisti cal guality ccntrol techniguss have beer. used

ir highway and airport pavementc con.3truct1:1n

(Ref. 34].

Easid onr the pre-cedi4ng observations, I': i s reascnable to

apply statistical sampl;.ng tschni'jues to CA service contract

surveillancs programs. Such techniques have been utilized

by th e A i1 Fcrcs in t s A-76 contract conversiczs.

Procedures for applying these techni j'es are sat-ed in Air.-

Force Regulation APR 400-28.

This re:gulation incorporates a s a t :stic al1 sa mpling

zode1l kncwr as acceptance sampling by attri-butes. This model

is more fully de3scribed in Deapartmsnt- of 3=ef-ense li-*:ary

Sza:da=i 105D cf 28 Ari 1963 (MIL-s-1OSD) . Th-e s-tandazl

has been used successfully by deiernse industri.:z s-nce -;ts
c:ia :uaton, an d 'ts concept:s tfor- the bas-; for

worldwide acceptance sampling Standards. MIL-STD-1O5D can

bs used tc i-nspect the follcwi-ng: [Ref. 35]
a) End items;

b) Ccxponents and raw materials;
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c) OF era -on s

d) materials in prccess;

C)SuFFlies i1r atczage;
f)~ t -intnce operations;

g) Data cr records; and

h) A~Ixnistrative Froceduzes.

This 1lst is nct exhaustive. The text of A.,-TJ1 5 i,

Fresented in Appendix B. P?:e-req als .Jie co n di_4t .c ns f nr
S Uc ce Sss"u.1 use c: SQC tech-;iues aze ta :ts be

rspit-tveidpe et functional, and a-ffzect-ed by as :'

cutsid [a~r spsil Ref. 31]. CA sezvzcs c :n::acts

meet tbise :equizements.

A review of representative SQC lit-erature:_ reveal id zhe

following objectives: ( Ref. 31]
a) it indicates the presence of assignable causes of

v a: a a :0n;

b) It in dicatas tha specific scu~ces of these causes;

c) It is as simple as possible;

d) It leads to remote chances of searching for assignable

causesz of variation when these a:-.= not present;

)It 1swers costs, reducing laoor and materi:als was-:i;

I It imprzoves g u a I -t y , making s uch impr:c vame nts

aniformly thrcughout the snt--;== productiJon or s-?rvics

p::ccsss;

g) It sets and al~usts tolerances and sp9cification based

cn acquired -3rcducti-on sxneriarca; and

iI't iMpro0v -s employee mozale aad the tencr of

ciustcmr-vendo:r rslationshipz.

Incorpcration, of SQC techniquessi Asr~ecnrc

adminis,_t~ati-cn may initiall6y appear co0n fusig PropFer

t~aining which presents it in a clear, ccr-ci-se manner should

;reclude this apprehension and -=ad to -acc aptance sf SQC

taechniques by bcth government- and contractor quali-ty assu-

rance personnel. Czhse: pcssihle cbjecticns are that SQC
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techniques may not be appropriate for csrtain buslnss c:

product lines, and managers may mistakenly beliva that thei_

services would always be performed in an excellent fashion,

"xclusive Cf the use of SQC methodology.

Such objections might be minimized if the advan-ag.s of

* SQC are presented. It reduces scrap and rewcrk, incrqazes

quality awareness in all employees, and enhances prcduc-

-iV i t y. This leads to increased quan- a:s of 4mproved

products and servic.s. Inspection oeccm3s more scientific

and reliable so that prediction of imp3nding -routle can

occur. Inspection costs are redaced, while authentic and

- accurate re-cords of quality can be created.

C. LEGALITY OF STATISTICAL QUALITY ASSURANCE IN GOVERNMENT

S- PBOCUEHENT

1. Irt:cduction

A primary goal of government procursment is to

obtain timely and acceptable delivery of specified services.
Contractcrs are alerted to this goal when the gcvsrnm-nt

includes mandatory clauses which sta--e is -ighos in

conducting quality assurance. A typical clause from Standard
Form 23-A (Construction Contracts) is as follows: (Ref. 36]

All work (which includes but is not restricted to ma -tr-
ials, workmanship, and manufacture and fabr-cation of
components) shall be subject to insoection and test by
the gcve=nment at all reasonable times and all places
pricr to acceptance. Any such inspection and est _s fc:
tne sole beneifit of the Government and shall not zeliev -

"* t-he ccntractor of the _-esponsiblity or oviding
qualit ccntrcl measure s tc assu-e that the wor
*srictly complies with the con-tr-ac-t rsqu:re.mants. Nc
inspectlcn or test hy the goveznment shall be co.s..u.d
as constituting or implying compliance.

- Additiczally, other spcial inspection olauses may axplify

unique quality requi-ements of a conrtract.

L4u
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The government can exercise great latitude

inspection cf a contractor's performance, coaduc:ing in ir a

reascnable manne: but incre.asing its ir.nns;.ty if sign=:'i-

cant defects in perfc.mance are detected. U-specifiad mears

of testing are allowable as long as these are reascnable in

conduct±rg surveillance. Methods that incr.ase contrac-.ual

performance should nct be utilized; concurrently, government

surveillancs should nct interfere with contractor perfcr-

mance. Inspection by means of sanp!ing procedures has been

upheld in several cases presen-ed to the Armed 3,:v_ ces

Eoard of Contract Appeals (ASBCA). (Raf. 36]
Iz any Jinsp.ction system, th-. governmern must avoid

the risk cf effcting ccnstructive changes to -he contract
by unreazcnably elevating its own suzveiilancs requirements

c: quality control requirements for the contractor.

2. Sacriijnl TecShnigues Substantiated by Boar of
Ccntract e .l.s

SCC techniques have been sustained by the federal

courts and by federal agency cads of Contracts Appeals.

In Vi--1il Inc., ASECA 16820, 75-2 BCA, para. 11435,

MIL-STD-105D was utilized to properly es-ima-e quantities of

defective coats that occurred in several producticn lots.

Government inspectors properly organized random samples to
ascrtair c..tractor performance and wez correct in

concluding that sample results were represennan-ve cf en-n:r

Froducticn lots.

In Goldring Packing Company, ASB-A 7736, 1962 5CA,
para. 3-92, a government decision to -:aminate for iefau-
on the basis of sampling results was sustaines by zhe !!card.

An inspector checked 11 meat loins out 114 to-al icins and

fcund defects in each sample.
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The government's choice of acceptable defect iev-ls

was sustained in Precision Products, ASBCA 14284, 70-2 5CA,

para. 8447 in regards to sampling inspection. It ias made

clear that such choices must be based or :easonabls gov,: n-
ment requirements; if defects are critical in naZure, it is

allowable to state that no defects or defective performance

will be jermitted.
with no method of iLspection scified in the

contract, the gcverrment prcceedsl to use sampling techni-

ques in assessing product cha.acterist-cs in Frank ani

Warren, ASBCA 10259, 65-2 BCA, para. 5102. The Ecard found

that sample sizes utilized wer . sufficient to allcw a termi-

naticn fcr default.
In Associate Aircraft Tool and mianufacturing inc.

ASBCA 7255, 1963 BCA, the Board stated that:

where the qovernment purpocts to reject an entir, :t of
items cr. tSe basis o an inspection lsss than ths full
quantity delivered (the :nsgaction sampling), the
inspection sample must e =Zher 9e rs-resentative of the
entire lot or ;n accordance with a ampling and ccnrol
plan acreeA to in the contract.

The hoard also emphasized tha- inspectors properly designate

the mannsr cf forming inspection iots, the letermina-icn of

sample sizes, and the manner in which contractozs present

lots for inspection.

Sarling procedures for inspection of manufactuzed

products wer included in cont:acn provisions for Metal T .ch
Inc., ASECA 14828, 72-2, para. 9545. The Board sustained

he manner In which delivered items were jec-?d ird
sustainsd the government's termination of -he ccnt-a c-.,

citing the Frank and Warren decision which statel that the

government is not obligated to inspect e aca !efec- i all
delive:d supplies when forming a basis lot
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In a final case, American Quality Assu: nc

Engineering, ASBCA Nc. 11417, 11466, 11544, and 11747, 68-1

ECA, para. 6986, the government uised a liguidated damages

clause which stated:

The government will inspect approximatly 10 oercent of
the tasks performed daily by the conatactor. Of these an
accepcabla quality level of a daily average of nct mcre
that eighteen ta~ks has been established. If fcr any
calendar month the ccn-ractor exceeds this average ,e
shall pay to the gcvernment as liquidated damages for
excess aqminist.ar~ave costs -he sum of 5250.00. Ihs
daily av ra g of unsatisfacto:V e-rornme -asks :-
obtadred by dividing tha total rf unatisfacto_:IY
performed tasks for the month by the number of wcki.g
4.ays for the month.

In this case, government paymen, w i:hhcldings were

-_dispute. The governzent based these on judgmental Samplings

(not random). Some withhcldings were sustained while -hrs

were denied by the Ecard. Deductions from total zon--nly

invoices based on def3ct perc-ntages observed in the sample

were found to be correct. The Board disagreed with enlarging

cbserved percentages to 100 percent of the projected dz.fi-

ciencies, and applying these to the entir7e month's perf'r-

mance; it believed that -his enlaraenr was conjectural and

lacked sufficient accuracy. Utilizt-ion of lil Std 105D

sampling techniques might have injected sufficieSnt accuracy

intc the surveillance proc-ass, 1zavn no room for dcuhts

about the prcpriety cf deduc'ions.

3. GAO Substantiation o,; S a zis-ic-a 1 u._2: _.' -z. y suac

I ec hLLU, s

A recent General Acccunting Office (GAO) -u. i:na

substantiates government inspection by s-atis-ical samrli.ng

methcds. In Environmental Asetic Services Aiministraton

and Larscn Euilding Care, B-207771 of 28 February 1983, GAO

evaluated protests against Air Force i pementa ior of

extzrapclat.d deductic.s using IL-STD-105D. An issue o
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dispute was the defirition of work i-tms, as each one i t

consist Cf several sutsidiary tasks. For example, ci-1.n.-.,g

cf rccms ccull involve sweeping floors, emptying -rash cazs,

dus-ing blinds, and several other tasks. Becaus- o: the
deducticr provisions cf an Air Force CA contrac-_ solicita-

tion, the protestors claimed that one defectiv- subsidiary

task could lead to rejection of the entire room jus-: as if
all subsidiary tasks were judged to be unsatisfactory.

The GAO agreed, finding that -he gcverzm.n- reauire-

ment-s w--re no- fair cr reasonable azn could be viewed as a
penalty system. GAO recommended that- the Air Force dJsti:-
guish between vital and non-vital tasks, establishing

reasonable deduction rates for both. This has r-sulted in
more detailed breakouts of work requir=ments fcr cr-t-in Air

Force CA contract solicitations.

Ihe GAO imphasized that enclosing the quality assu-

rance provisions in solicitations das clear _y for :hG

benefit cf ".he gcverrzent and not potential offerors. Thise

can not te disputed, nor can failUre by the governmesrt to

adhere -o them form a basis for Prots.

4. cumr

T!e preceding discussion points out a sample of
legal cases ia which gcvsrnment use of statiZ -. sticai juali.-ty
assurance techniues were disouted. These were foand to be

valid and applicable to qovernment procurement. These tch-
ni 'ua s :nuSz be reasonable and ac: nc-:ee stated -_anda_-"s

of serformance. s of SQC tecnnyqies ire =he ozero a- ve or
-he gove=rmen and nc- the contractor. Raec-ions or deduc-

tions based on sampling mast be -reoeennative of -he Icts

cf wcrk c: s=ervice being performed.
S'C techniqu-s have a legal basis when aollod to CA

s=ervice c:ntracn4ng. Ensuing discussnon w4ll x-lir _

various statistical methcds which arz bi=_i us-ed Ir zre

being studi :d for their possible- aoplIca-_cn.
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D. AIR PCRCE CA CONTRACTING UNDER AFR 400-28 AND

HIL-SID- 105D

1. Intrcduction

7he Air Force first issued policy Zequlz-ing the.

concurr-nt design of performance-oriented statemen-s of work

and satching quality assurance plans for CA s-rvics

contracts in Air Force Regulation AFR 400-28. Subsequently,

stardardized sta-ements of work ind qual ty assurance plans

which cculd be tailcrad to local command needs were divel-

coed and distributed. AFR 400-28 required -:hs use of random

sampling prccedures tased on IL-S.D-105D, along with other

inspection methods. Other executive agencies followed the

Air Fcrce lead. The Office of Federal Procuremert Pclicy

issued OFPP Pamphlet No. 4 , which -mbodies the procedures

stated in AFR 400-28. The Naval Facilities Engineering

Command issued its cwn maintenance manual, :10-327, which

calls for performance-oriented statements of work but does

not iaplement the use of MIL-STD-105D. NAVFAC is explcr-ng

the use of another sta-.isticai method, confidence level

stima-icn, which is examined late: in this s-udy.

2. Military Standard 105D Concepts and issues

Before examining specific Air Force SQC policy, it

is necessary to elabcrats on the bas;c statistical concepts

and issues cf MIL-STE-105D. These are based on acceptance

sampling and are described in simple terms by A. J. Duncan,

a noted SQC authcr: (Ref. 32]

A company receives a shipment of goods. I- sampl7s the
shipmer.t and either accepts it as conforming to stan-
dards or rejects it. If the compan7 rejects the lot as
bein belcw standard it may be eturned to .he supoli-
or it may be kept, leoending on how badly the goo dS
neeld or what arrangemert' a been maie :th -he
supli=er. Possibly there will be a pr-ce Con_=-ss-c 7rejc-ed !.cs. It is -c be emphasJzed that tas puroc.s
of acceptance sampling is -to det-ermine a cours =e or
action, _.ct to estima-e lot guaiy. AcceptancS sampling
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specifies a prccedure that, Ir aDplied to a ser: . z-slots, will give a specified -isk'of acceptng Ic-
given quality.

In cther %ords acceptaace sampling yields quality assq-
rance. It is alsc ehathasiz.d -a- accept-nce samp~l;:. 1S
not an attempt to fcontrol -ualiey. ' latt -r
purpcse cf control charts; .ese guide the engine-
modifyirg procedures so as to tuz out Detter orcuc-:s.

Under acceptance sampling, the attributes cf a

product are judged. Attributes are that property of a ini-
that classify it as tad or good. 2uality cha_-acterisics of

a unit are either within spec'fied limits, Cr are 4o.

ccnforming. (Raf. 11] Submissio of good quality sirvices

results in high rates cf acceptance, wnhie products of ocor

quality incur a high rate of rejection.

For CA contracts, single sampling plans for frac-

tions defective are used most frequently. Thes de -e a

sample size that is to be taken and a number of defective

units which can not be exceeded in ordsr to preve.nt lot

rejection. (Ref. 32] As an example, a sampling plan ray

call for a sample of 100 CA service work items -to be taken

from a mcnthly lot cf performance. Two or less defectives

result in !ct acceptance, while -hree r more l.ad - lot

r-jecticn. Such stated const--aints lead to -he ccnstruc-on
of an operating characteristic curve, which illistrat.es how

the probability of acceptance of a lot varies w-:h the
quality cf the material offered for inspec-tion. A-t low rat i s
of discovered defects, the probabili-ty of lot accptanc _

will te high. At high rates of discovered defects, the :rzb-

ability cf 1ct acceptance will be low. Ope-a-ing character-

istic cur-v. profiles can be adjust-_d by varying lo- and

sample sizes or by varying the accsptabli d-efect rates

(acceptatle quality level, AQL) as shown in Appendix C. Such

cperating characteristic curves illustzrate the protection

clfered to both ccntractcrs and goveznment customers.

Application of lilitary Standard 105D -equiras the following

sequence cf planning activi .ies.
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3. Plarz-nq Act;.ijy S ejq~unoe zo: MI-TD15

a. Lot Sizaes for IIL-STD-105D QA Plans

In using random sampling Pr::c -ad U and

IIL-SID-1"5D guidelines, th 9 siza of work itm n -.ist

first be dtezmined. Lots could be tha tonal number o' :ocms

ia h u Ildg that are-c cleaned, the number of vshi c" s that

und(ar go Fre ve n t : Iv m a *,,te r.a nc e o r thea number o0:- refus e
containers --hat -are se-rviced on a monhly bas's. Lo:Zt can be

accumul=tz-d on, cths=: harn a monthl'-y basi:s, bun s IIou .,- be

re-Detit-;VS c: continucus izn nat-ure. Ali Ict items ShouJ~f ne
homogencus, or have the same characr=-:s--cs.

. Sample3 S ZS Dzetermination-s

When a ict size Is known, t-aDlis in IIL-STD-105D

ar9 consult:ed to detsrmins an appropriate sarnole sazc -

judging the characteristics of -the :.o-. For one lct Size,

there ar--e th re e d if f erent sample sizas c:orresPcnd-io no

three le:vels of inspection intensity. Level I is utilized.

when smaller-, or reduced, sample sizes are sufficient; l~ess

disc.rmi&:nat'icn is nsecessary.

Level 11 ~s the normal leave91 o f insnec-: on

intnsity. Sdm~le sizes drived from Level II tablis ar.-.

used most frequently for CA contrzacts.

Level III'S larger inspection sample:s ar -- aSe-ad
Ihen more anscriminat-on of Product jual.t s eesay

resulting --:: tightened inspection. These are used when ter

are major- cbserved diclines in procduct qualit:-y.

C. Dener:m--nati"on of Accept able2 )ual';ny LSvel1s

The next act-.-ivity- in the sequence of -einioa
qualty asurace pan6s the detsrmination of an kccep-ale

Qualit-Y Lzevel (AQL). This v ar ia 01e iS d -as cri_4b ed i n

MIL-SID-105C as follcws: (Ref. 35]



The ACL is th maximum psrcen-t defective (or the max' mui
number of defects per hundre=d units) that, :c: h
R urpose of sampling inspection, can be considered sazi~z-
factory as a ptocess average. When a consumer ds' ga~-i
some scec~f4 c value of AQL for a certain defect or 2rcu;
of deficTns he indicates to the supplier that hi-s (
customeris) acceptance sampliag pl~h w_,ll accep-t ta Z
great ma~crity of. l.ots or hazcacs -:hat esu.ir
suabw:: S, provided the process average level of r'!cnt
defective (or defects per hundred units) in thse§e Icn s
or hatches is no greamar than the de-s-_gna-:ed value of
AQ L. hus, the AQL is a des. nated value- 0: psrcern-
defective r de fects per hanlred uni.ts) t ha t the

Cusome inicates will be acepe mos of the- time by
the acceptance s a mplin 3 procmedure to be used. The
saw plinq plans provided herein are sc arralgea that the

*pro ab4li:y of acceptance a- the .A)L value aedsupon
tA a sa I s_-Ze, being generally higher fcr la rgo
Sam leSI har. for sirall ones for a gfiver AQL. The A L
alone dcez no: desczlbe the Oooeczion :or J na:v Id uaL
lots or batches but more d':ec--:-y :elane t o what qn
be expecteda frcm a series of lots or batches, C=cvJI.'i

* ae steps indicated in this publicazioz are= !:ak~n. I :
is necessary t efrt the oprtin characteristic.
curve of te p1lan to aenermine wha-t pr ctec t;c n the
consumer will have.

Ths desi-gnati-on of an AQL shall not ,imply -:hat the
sufplier has the right -o Knowingly suppl.y any lafectiv'e
unit of product.

The AQL tc be used will be desi gnated in the contract o=
by tne rssponsible authority.

The values of AQL'c given in these tables azre known as
oreferred AQL's. If for any product, an AQL be d~s-;g-
nated other than a preferred AR, these talsa--= not
applicatle.

Duncan states the fczllcving in rerce ths

AQL: [Ref. 32]

In applying the :IIL-STD-105D it :.s ex-pEczad that In a
conferCence between a supplier and a military agency 1
Wil1 be made clear to the supplier wh,,at, fo: purposes Cz
acceptanIce Samplin21 gthe agtency Cons::ers nobe accep-
table qua!lity leve is for product characzer_*st;.cs.

." ;,h a s-E-cified AQL and inasTect:4znr leavql n~
siy, :ne samplii. si-ze c an b s detszrmin-id by 1sngnals

*givzn in MIL-STD-105E. Thesa also allow a

accept and reject numbers frcm tnese za ble s. Ihe a cc 0.
-iumbrtr --s an i-mpcrt.ant thzeshold; as long -:s thensm~ of
disfectivss fo-und in a samol e are less -:haa or -equal --c th:3
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valuc-, zie .1v: is accepted. if the zumber of dsefec:v-s a

equal tc or greater tI-ar. the rsect number, the Iot iS

d . Insp-ecticn Schedule Desiga Us..ng Random lumber

Ta bl3. s

Th e next step _Jn :hs qualiz:-y assurance: plan

desi gn is t he choi ce of items thv: will b 4 ic'udd =-In a

samcle by using :andcir number tab.Les. The_ pricF-sz b=eg-:r.s by

assi;gning eaca :em cf work 'n a certain functi-onal ca-eaqory

(such as service of hcusing area zzash coni-ai.ners) :-ts own

uni~ue invpentory numter.

A randcE num ber table i-s ther conzulte-d.

Corr=espondsnce between wcrk elements _-a the i: and di.gitsz

listed in the table is es-:ablished (a numbering syste_=m).

rout E :h:cugh the table is selacted an d is followed by

choosirg numbers acccrding to this pattern. A star-t:ng PCoint
iz Z4 Xed, and the table is used until the requir.-d rkumbz: of

SaMjIcz itims is chosen.
la u singr~ random numbsr zaolas, the selecticn of

:nce::n amp1z i-ems occurs such -:ha- each ;,as an equa7

chanca of being included in a sample. De:-tail-1d, e x:3_4ci

izstructicns on, randcm numbe r table asage are nrovidsd in

AFR uCQ-28, OFPP No. 4, and NAVFAC MO-327. The 41all Y

assurancz inspector lists each :etm Onn a sche=dujL- and

coad u c-.s In sp ccti'o n s a:- the ippointed tinez. m s ult- s are

gdcumenzed In wri . Ia :o aid in- daenermining --he accep t-

ac:. 1 ty c: rcn-acceptab ny ct ccn-ractor p-:r_-iance.

-. The Dssinoncf Ins Fec t n isults

Ifte inspec'!,on ::ansare complete, alte-Tra-

t-'VS ocu zs is of a c t 4cr may be pursued by -:ne a c t _v J-!

co n,:r act inspsctior, divisioz. 4han AQL's ars exceedad,

-ay!Int dceaucticrs cr lot re _ctinons may or= made. :., two 3f:
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fivea ccr-zecuti've lot~s are rejected (AQL's arze .C=
tightened inspection is :-ns-tituted utili-zing largzer samol-e

sizes. Rejected lots may be reasubmitted after aefects a=--:

corrected, but this is done only at, thae discret-cn orf -as

goverrminert.

When ten consecutive lots subject -o t-ightezed
inspect .cr are :ejected, performance As hal-e-d. Itz iS

conceivable that a tErmination could ensue cr or before ~
Foint. Th ere- is a jrovi sion so xcepnio7nal contractor

pe rformance. When ten. consecuti -ve lots sublect tc ncrm-,a'

i:.spectio-n have been accepted, a switch -to Zeducel inSpiec-
ti.on (smaller sample sizes) may be made.

f. Ov e rvie w

If quality assurance plan iesigns based on --he

precedin-g sequence cf actJ-v-n, are conducted c-roperly,

MIL-STD-105D wiL'l ;rovide f or ffsctive and raliable

survsillarncs of CA service contracts.

The concept of accaptaolea gua-1ity level~s must be
C:are .fully understood. I t Is nomt an aspect of soecificaticns

oof pErfornance. It i s instead a no-:-f-cat-:c t- conti-rac-
tor=s tht gcvsrnmc-nt sur-veillanca plans will allrw nc atmount

of' *iefec:zs ctse=rved in thi samale to be= g=eazer than -:h= AQL
speci filed by tne government. (Ref. 32]

Th s mo s commonly used table i h tnadi

the sI -ai sampli-ng plan (Table ri- A) I It 1is (7,i _4-.-aed So

:n:alcnc dia-onal iath in the tablea, th ' r-c o ~
AQL and thE sample size is nearly co nstant. T h;- a s

r-lsult ed .4n a li4mite3d Sst f AQL's whizh may be at:."Lized-, as
snlown in Appendix3

Cne r -it6cism of MIL-STD-105D is that prcbabili-

tis f acceptance increase as sample sizzeS inczsass f:r one

g--v,=r level of AQL. Wher the standard was beirng fformula-e-d,

some :rndustr-ial engineer-ina exrezts P: ss -or ccnst ant

5o4



Pr obatilities or acceptance for any gi ven AQL. ThiS rconnor.

was rejected s inc a it was believel t hat s ub stantialy

greater rI;S ks a ra Eosed no suppl-irs of largs on (an d

corre=sponding sample sizes) when, th=ese are submit:_ed 4L:or

inspscti on, -than for supplisrs of smaller lots and samcles.

Increasid sample sizes actually proteean both government and

contractor interests as these allow more accurate ass=ess-

Ments 0± sample anrd lot qualit--ies. TIherefcrte, orcreased

probati.it-y ratas cf acceptance wnnn-: I:ncreased lot and

sample s:Lzes :JS logiJcal. ( Ref. 32]

4. A-r Fo rce Impleme r.:atQ.- of 41 L-SD-105D i CA

Contract s

In addition to statistical sampling techniques, the

A.;r Fcrce emloys other surveillance methods. One o-f t hese,

a management in form ati on syst.em, _s utilized toc pzrerly
ascrtai th otractor's pez:crmancs. Informaticn supplied

by this method may obvi6ate the need to install :a-ndom

sampling inspection systems. Such systems may be reports

s up plie d by contractcrs, or by government customers who

-eC=iv= CA con-tract Serv_-ces.

Surveillance checklists are anaotv her method -.f CA.

surveillance suggested in AFR 400-28. HIowever, this systsmis

not recommendead if a management informatinS syst-em or a

randcm saupling system can be insta'ld, since checklzsts
aeafcrm of planned sampling and may be sub jec-:-ve.

Fcrzal custozer complaint systsms provida. supplamen-

tar zn omato d:1C. escri1bing =ontractor Ds =f cr-m ance.
C~noe cmpant s, under Air Force- policy, are seldom used

in e rjctin s se:vices or making ?ayman: daduct-ions. W he n

randcm sampling systems are i'n ffcthese cannot functinr

as suhstinutes for random otservazions, but may be 1used as

supplementa:y documartatican. Guidliaes given in AFF 400-23

enable_ an activity to orop erly set_ uo a customar ccmo2.aint

System I.
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AQL's are standardized values which are o_.- 1y

deter mined by the field activity or its systems ccrmand

headquarter=. As an example, AcClelland Air -rce Baz=_

divisicns submit prospective CA solicita-ons w4th --*izBd

AQL's tc Air Force Lcgistics Command (AFLC) headquarters in

Dayton, Chic. AFLC headquarters either approve the aczivitv

choices cf AQL's, c: recommend changes. AQL's given i r

MIL-ST:-105E tables must be utilized. AFF 400-28 calls for

AQL selicticns that are reallstic in helping -c seclire a

minimum quali-y cf service, since no Service is canable, of

4 being psrfectly perfcrmed. Ihese are then communicated to CA

contract bidderZ in a form en tied -he Per formance

Fequirements Summary (PRS) as shown tn Appendix C. It liS s

each element of required performance, the standard for its

performance, the aaximum allowable deviation from this

reguirement, and the method of surveillance that wall

adjudge performarce c uality. (Ref. 39]

The contractcr determines tha percentage of each

individual category of work in relation to the total
contract value, entering these on P-formance Requirements

Summary sheets and returning them wi-  the bid submission

package. Such percentages are la-e:_ used in making deduc-
tions for unacceptable performance.

It should be noted that -the use of AIL-SrD-105D may

allow cserved dsfects -ates gzater -hn th- specified AQL
when the contractor reaches cr exzeds the reject number.

For example, a lot of 2000 i-ems is checked w-th ncrmal
sampling intensity (Level II) and an AQL of 10 percent. A
sample of 125 items is required; -:he LOt is to be rejected

if 22 defects are observed in the sample. If 22 defects are

later discovered, the observed defect rate (17.65) excee=ds
the ACL(10) and rejection would occur. Even though any

defects greater -.han 13 would cause t.he observed refer- rate

tc exceed the AQL cf 10%, this muthoi ailnws up t.c 21

defects to he accepted.
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The Air Force has adopted a policy of assi.-g

contractcrs in developing their own quality ccn-:oi

programs. Accordingly, activities dho issue CA solici--a-i:ns

enclose a copy of the quality assurance plan. This enccsure

is marked as follows: [Ref. 39]

For Information Purposes Only. This Quality Assurance
surveillarc- Plan Is nct part or -he Request for
Prcposal cr Invita6icn For B:as nor w-..! it be made narm
of any resulting ccrtract.

A Contract Adminstratcr plan can also be enclosed

with the sclicitaticn, describing Contract Administrator

duties in e=luating the performance of Quality Assurance

Evaluators (who inspect the contractor). Ccntract

Administratcrs may also make random inspections of contract

performance.

Ccntractors are provided apprcpriate pages from

MIL-STD-105D to a -si s them in stablishing their own

quality ccntrol systems. Ins"ructions are provided which

describe how extrapclated deductons will be made when

specifi.d ACL's are exceeded. The contractor is never given

schedules cf inspecticn which havs aeen developed from tne

random number tables.

The Air Force approach appears to be one of eascn-

ablaness. Conversations with personnel at two Air Yozc

bases rvealed that performance rendersd under CA ccn't-acts

with statistical surveillance methods :s very sa-isfacto-ry.

Mos- prchlems occur in the initial -ansi-icn oe-.os sf

contracts (the first one or two Months of pCr n ra

AQL's fcr most contracts at both installations have zaresly

been exceeded. Government perscnnel seemed to be pla-sd

with the results of random sampling inspection methcds.
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Scme deviaticns from MIL-STD-105D are detect. in

AFR 40O-28. No provision is made for tightened inspec-ions,

as s nale samplin ables in the regulation address :;zy

normal (Level II : average quality) and reduced (Levzi I

good guality) inspection.

Switching from normal to reduced inspection under

AFR 400-28 is allowEd when four consecutive lots have been

accepted, and the nuzber of defects is less than one half of
the specified acceptance numbsr fo: ncrmai inspection. The

division manager and contract admn:st:a-:or must also ag-ee

tc the switch. MIL-STD-105D allows this only after ten

consecutive lots have been accepted. A retuzn tc normal

inspecticn will be izplemented if the acceptance number fc
reduced inspection is exc-eded. Under MIL-STD-105D, a
switch tc tightened inspection is necessary when two of five

consecutive lots are rejected. A switch from tightened oack

to rcrmal inspec-tion is allowed when fiv- consecutive lc-s

are accepted. AFR 400-28 does not incorporate a sillir

c-ovisicr.

It might be reasoned that these Air Fc-c, devia-icns
are meant :c offer Fcsitive motivation to contractors
performing satisfactorily. These modified procedures aze

being utilized at most Air Force act-v4ities undergci.g A-7b
CA contract evolutions.

E. NAVFAC USE OF CONFIDENCE LEVEL ESTIMATION .ETHODS

The Naval Facilities Engineer.ng Zommand (IAVFAC) has

been heavily invclved in the manag~ment a g:')w:r:

cf CA contracts for facility -_elatid se-rvces a 1 avv activ-

iS1. It is one of the first= sys-.ms :cmmands under -he
Chief of Naval Mate:.al (CNn) -o addr-ss iLverse :ssues n

CA ccnveraicrs and begin tne fcrmalation of policy ".o 4

with tho.m.
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IAVFAC published the 40-327 to offer guidance c =,i y

ac ivl-n.Gs I n preparing performance-oriented et nnoff

work and qualit;-y assurance plans. This guidance Is w:a

to -,hat provided in Of fice cf Fede_-aI Procuraminnt ?,-:,lCy

F amphlen: No. 4, and allows 4nspecti:on methods cnhe: t.han

randczE Saxpling. NAYFAC has issued 20 standar-dized state-

ment-s of work with matching quality assurancs plans which.-

can be tailcred by Navy activities to incor po z=:e spe cific

* lccal zequiremen--s. Porticns of 10O-327 are 'u_ ae in

Appendix E.

NAVFAC has nct adopted tha use of M1L-STD-105D as -he

basis for it6-s statistical sampling :tecan.Jig.ues, and does not

*yet allow Navy ac-tivities tc max.-; extrapolated deductcionsM

based on its usage. Sampling techniques may be used at

*th os e Navy acrtviries which demonstrate the ability :o

establiLsh sophi-sti-cated quality assurance programs. Nesw PWC

t~ansr-crtation CA solicittin being issued i thi;s f~ca

*year will irclude modified sampl-ig tachn-ques and extrapo-

lated deductions provisions'based on their usage.

NAVEAC phi losophy iS that. CA contract. sur veilla nce

should he based on the stzati4stica.l estimation o f- defective

items _n sampJles, rat her t han on the & cc e pt/ r ject
hypothesis testing methodolcgy of :11:L-STD- 1050. Estimation

is intended to inJgct a hi6gher level of pr ecision (confi-

dence) Inr the surveillan~ce process t:han tan ocf fered by

MIL -S TD- 105 D.

*This msethodology recu Jzes a designiaztin o Z desir*ed

C'n::dzzcc levil's, a :elati ve accuracy of ?s-:imation, PC -

lat i or5_ iz s, and a t:hresholId of conf"ormance (eiuivalent to

the AQL ccnceot). cmbining these alements ressu-':s in a

Sdeter minaticn of sample si-zes and correspond:.ng lowEr: ccnfi-

dence- l1imit ze~ecti-cn numbers. For example, a work ifanction

is pe~rfo:m-=d 2400" ti-mes i-n a month. .1 confideince level c-- 95

percent rs de s ired i stimati.'n g th number ofprci:Jr
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defects, with a relative accuracy equal to 50 percent or -h=

designated AQL of 10 percent. (Relative accuracy then e'ils

5 percent). A sample size of 93 items is requirsd, and
rejection of the month's performance can occur if nc. _ -han

16 defective items are found. Sixteen observes defects will

result in proper lct rejection sinca the estimatid !ower

confidence limit percentage for nonconforming items is

always greater than the specified AQL of 10 percen-.

NAVFAC has worked with the 3ffice of :aval .escarch

(ONR) in developing a set of new conflience leve estima-:on
tables which can be used to design CA ccntzac- 4uality assu-

rance systems. These tables will -eflzect three different
levels of inspection intensity (corresponding to va=icus

confidence levels), known as tightened (99 percent confi-

dence), normal (95 percent) , and reduced (90 percent)

sampling. It appears that these new tables are based on the

hypergecme :ic statistical distribu-.ion.

This new me-hodclogy emanated since 'IAVFAC doubts -tha-n

MIL-SID-105D suitably estimates fractions of ncncorforming

activit:e s with reasonable accuracy. This was illustrated

earlier when observed defec- rates at the AIL-SD-105D

reject number were compared to the AQL's. NAVFAC also

desir=s flexibility in choosing AQL's other than -h csse

Frovided in the standard's tables.
A primary emphasis "n confidence level e.stima-±cn iz to

determine the ac-ual cccurrence o; defec-s in the popula:ion

based on samoie observations whereas hypothesis -esting by

at=riutes cr-ly determizes if popilations are accetable or

unsatisfactory.

NAVFAC has cthe: reservations concerning the use of

MIL-STD-105E. It does not believe that full paymerts should

he made ihen the cbserved defect rate exceeds the AQL

percentaae, even if the reject number has non been exceeded,

-ni quest;ccns the use of the standard where lots may not be

homogenous and be submitted in a conninous manner.

60



Other differences in Air Force and NAVFAC ccn-_--
policy here observed during the study. The Air F::c

encloses copies of quality assurance plans with CA ccn-.:ac -

solicitaticns; NAVFAC contracting acti.i-ies have no- -.cne

so. Aiz Force ccntractors are notified of desired AQL's and

the type cf inspection method used in verifying :hese.

NAVFAC will provide this information tc prospec-.v =. bidders

in its future CA solicitations. The Air Force adninistr.rs a

management con=trol program in dhich cognizan- Ccn-rac-

Administratcrs ccnduct random checks :f both inspector a.nd

TABLE I

Samples Sizes For HIL-STD-105D and Confidence Intervals

Lo' Size Sampl- sizes

"IL-STD-105D Confidence Intervals I

50 8 37
I 100 20 58
I 5C0 50 108

1000 80 121
5000 125 135
10000 125 136

I These samples sizes are for normal insp=.c:ion at
951 ccnfldence, a: an AQL of 10i.

contrac:cr rarf crmance. NAVFAC has consider=d such a

program but has not fc-merly insi-uzed one.

The mcst noticeable differenc-  in inspection philoso-

phies is visible if sample sizas of sach are compared over

increasing !ct sizes, as shcwn' in Table i. Sample sizes

under MIL-STD-105D are less than thoss for con.fidence l-vel
estimaticn for smaller populations. wo inferences can oe

drawn f:cm this fact. If cost savings are cf paramcan-
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importance in conducting CA contract survsillance,

MIL-SID-105D sa :pling tables shculd be utilized becais e

smaller numbers cf required inspections result :n es cos-

to the activ--ty. However, if prcis'o -

contract performance is essential, then sampling in3er

confidence level estimation should be utilized. The larger
sample size provides greater reliability in assessing the

number of defects that might be submitted. If cost of
inspecticn are not great, this method "s oreferable.

In one study at the Charleston Naval Sh:pya-d, :andom

sampling Frccedures uere used successfully for daily, -epS--

itive services. All inspection pe_:sonnel found these t.e .

superior tc former heavy reliance on planned saroli- a

methods. Additionally, use cf such techniques resulted in

significant lowering cf observed Iefect- ates in contractor

performance.

The authors were told that an informal DOD working panel

of Air Force, Navy, and OFPP personnel will begia an evalua-

tion cf different available statistical methods when the new
CNR sampling tables are ccmple-e. Unt-l -hen, the only cffi-

cial etat-st-cal methcd available for use is MIL-S-D-105D.

F. USING STATISTICAL SAMPLING RESULTS FOR EXTRAPOLATED

PAYMENT DEDUCTIONS

As well as promoting Mor.? optiMum use of costly insoec-

tion re.curces, SQC techniques provide ano'her "upcrtant
benefit. Their results can be utilzzed in exnra:ol.at'n, or

applying the perce ntage of defectives found in samples to
the larger lct pcpulations.

SThe Air Force first mandated thes procedure in AFI1
400-26. hen sample errors occur at i rate which is oreater

than the desired AQL and its corresponding reject number, a

Farcentace fcund unacceptable zesulzs. Iz Is sub-:ac-td from
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100 percert to determine the lot percentage acceptable f -

payment, which is auplied to the entire lot. Deduc-iczs _--

not taken when erro-s in a sample are less than t.e rjSc-

number.

NAVFAC policy has no: allowed extrapolated deducticns

since it has no cfficial statistical method on which -o base

these deductions; however, progress in developina such

methods has led NAVFAC to envision ai-:rnativ- applica-:icns

cf extrapclated ieductions to be -'i--zed when a uniform DOD

statistical sampling policy is a dopteii. Appendix _H ills-

trates varicus Air Force and NA'J F AC methcds of making

payment deductiors for nonconfcrming service. The NAVFAC

methods have not yet been prcmulga:.d as new CA contract

policy. It should te noted -hat 'IAVFXC will deduct fcr all

items observed to be _ n nonconformance. When cont-ac_:s=

satisfactorily reperfcrm these with.n allowable -

hows.ver, credit will be given for -eperfo:med .-ens.

Liquidated damages are assessed as a percentage of all

nonccnfCzming items cf work.

Promulgation of a un iform DOD statistica l sampling

policy will play an important role Jn allowing -he us e:

extrapolated deductions based upon this technique. If
sampling prccedures are perceived -o oe unreliable, lltiaa-

tion proceedings may eventually prohibi the use cf this

deduction methodology.

G. AN OIERVIEW OF SQC TECHNIQUES FOR A-76 CONTRACTS

It should be apparent that -he ase c4 =anlcm _3i7na

procedures n the new A-76 Commercial Activi:ies program for

COD and other federal agencies offers sign: --can- cos-

savings in. contract administration. Inspec:.on ccsts are

r-duced, and incorporation of SQC techniquss may cwe: the

costs that contractors Incur :n oer:.~:ing such S-ervices.

63



Ti-ese t!echnique s c f fr f airne--ss anid ob jecti-vit' -,v a:

cften were not presert under former plann~ed sampl.- .a a n-,

custcmer ccirplaint p-.cgrams. If SQC :-achniquas ars cnns

ct-red p:cpcrly, t1h sy wil11 rernder a much more acc ura-:

presentaticn of true contr-ac'.oz performance .a was

possl 'be under fcrmer 4nspection. methods.

Such techniques vill be invaluable if largg, multifunc-

tion contracts at faderal act4-vities become a realit-y (Such

as zce :-ctal base opsrating services cont.rac-: at the Naval

Submarzne Base Bango:, Washingtor). These wilcptim-ize t:hs

use cf ifizimal. goverrment- ccntrac-t administration resourcces.
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T. ILANNING AND EUGTN FOR CONRACT INPCT

ORGANIZATIONS

A. INTECDUCTION

With the implamertation of OMB Circular A-76, DOE' act--v-

ities that study CA functions mus:. p~spa:e for :11- pcssi--

bili,1ty of a contrzact award by identi-fying and planni.g f.Or

ce-Irt-:ain support =equirements t-hat wculd b.e: :,lce:--SSa t S

Such rlars includle a qua ntif4'-c at ion o.:. ins p-cti4on: r=esources

so t h at the activi-,ty's budgcet can accura-telyrelt n'

rs-quizements for either= the creation off a servica contract
organizatio-n or for the a-ugmsntatiJ:n of an ex4:ning on..

Tte cmander, Naval Faiite nginsering Command

(4AVFAC) and the Commander, Naval Supply Sys-.rms Commdrd

(NAVSUP) have traditionally held contract. -uh~~ or

const-ructicn and procurament of supplies. Bota havc- del e-

gated contract authority to regional procuz3me:- cclmands

such as NAVFAC's Engineering Field D iJVI Sio ns (EE S)

*NAVSU's Navy Regional Contracting Ceante r s (NRiC C Is) , and

Naval Supply Centers (NSC s) . Thes4 commands ha ves u r '-Ae r

delegated ccntr act authorit-y to f iied act *V.::es. Alcrng with-

this authority , field commands hav=e beer- assianed th e

rispcns4 bil--ty for qualiy assurancs and survei'llan-rce o:f

construction and d.rliv ere d s up p i -s . in the Na val

Faci 1 es Frngin eri ng C cmand, rh S -are- known as Re1=snoent:

CffEicers In Charge of Cns:co (ROICC) . The=ss ~~

activiti es have been staffed 4 4,--h n-c z-s s arzy qjuality assu-

r an ce qrl con,-tract s pe ci-4a J.s t personnel to0 wnt

constructicr. and supply contzractZ. Iddi I-ion ally, the

responsibilit-y for thes preparation ofcota sica:n

-ackaces (fcr example, --he desi-gn- of constr-itior. projcs)
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has usually been assigned to the regi-onal cor tracting f:

or to the requirj4ng act vity

T hi -4S atte rn of contract authori-ty and Surv-aillanc
rasporisihility doces not, apply, hoer, orC evc

contracts. Neither NAVFAC no: NAVSUP havs been orsvi:e'i wz.:n
sufficient staffing resources to ro vi-:d - on -site Sur ve-

lance and adm-inistration of contract.s :esulti-ng from A-76

cost studies, although both systems coamands r-stan ccntract

authc:it1y 4f'cr CA cortr-acr:s. Navy acaite : r c e ives

srv I;c es under t-hese contracts prepare -:hr- stomet of

work, qualiLty assurance plans, and provide an cn-s::te
surveillance crganizat-Jor to esure prprcnrtor

performance.

A Chief of Naval Cperaltions= message that was pr:omulgate:-d

on 22 Nc ve mber 1992 delineated different- rolms tcr bocth.

contracting agent commands and customer acti virtles nthi
implemertato of ther CA program. Tefloig e~nn

ities are i4dentified: (Ref. 37)

a) Ccntract6n g O f fice
Prcessing of contract- docume-nts whi-ch requlss

exer-cise of contract auth-or:ity,

i)Negoti-atien of all cont.rac-. chiangss,

i4ii) Di-recti4on of remedial- contractor act-cni,
iv) The proceass"ig of4 contractor payment resquass

V) celegaticn of authori-ty --:th custom=er activi ty

for -any day-to-day surv=eilIance? or --he cnc

to=rs work performance,

v:. Ma~ntenancs of in.g~y throuc -d Z' IS

proc ess,

vi: Pro visio n of allI t sc hnica- adv Jce ,a
v:) Provision of a ssiJ6stanr.ce te de-v=elo rnI of

tr~~;programs for: all personnel-:- invcl'v-e in

contzact p:eaaat- on and am.ita~n
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b)C-cwer Acti vit

i) Provision of qualif-'ed personnel1 to-4e~*crk

delivezed under the ccrit=aCt,

ii rsparaticn- and 4mpleulenrt a:2on of qu,-li-y assu-

rance plans,

iii) Submissicn of quality assurance suir-mary rsrorzts

to -. e ccntracting agent,

iv) Eva luaticn of ccntractor requests to: payment ,

v) Secommendat e.. of payments or d=educt-ons :

contracting a-gent-,
vi) Submissicn o-f cos-t esti mazes to the contrac-ting

officer fcr proposed modificatiocns,

V J1.) Provision of assistance as required no thes

contracting agent during modification -.,gcti-a-

tions, and
v;44) Perf crmance of other .Service con~tract s u pncr'

duties whe n zhe ss arZe delnegated by the

contracting off ice.

NAVFAC has alerted all Navy fiali actn-vities an d ma jo r

ca m an -.s o f thiS division inservice contr:acc rssorsibili-

t'ss in bcth an inst~uction (NAVFAC1NST- 4330.45) and a new

maintsnance manual (tMO-3 27) Thez Air For:ce has adopted a

similar approach which i4s s 9cfi ei di4- two separate A i:

Force Re-gulations (AFR 400-28 -and AFR 70-9) . They require-=

than the functional divisions of e:achI.:A.: iorce base= prepare

both the statement ofi work and corresponding qualit-y assu-

:ance plan. The division must prcvii-.e a1l necessary quality

assurancs psrsonnel and, prior to --.i contrzact - aa~n

certify in writing tc the base Commanding Office: than: th-se

4 ~perscnnel have been de-s;gnated, tr =a11)e d , and ded icate- d

solely tc perform surveillance functio:ns. (Ref. 38]

At two A:.r ?o::cp in stallations vzi it =-d luri-n g the

zzssarch chase o;. t:h is t h esis, is was di-scovered thata

Ccnscliija ed s-teer:.ng committee i-'s ozganized -mon the ,crmal.

o7



announcement of: aCA cost study. I: includes rec==_ssnta-

t-'ves from all ispartments -that might be affectsd b y th:e
contracting cut .of a function and tai4lors sran:a~dize_-- Air

Force statementrs of work that have been prepared for &=ach CA
functicn, identifying and including all sp'-_clal .0cal

command rsquizemen,:s. The stesring; group alsc F r vi:.das

assistancE _n the development of the quality assurancs Flan.

B. THE ESTILUTION OF REQUIRED INSPECTION RESOURCES

jAt the= outset of a cost stuly anrounc-ement:, an a=ctivity

must begin to define and plan its iuali--y assvirance re'juir-

ments. [Ref. 39] The planning and budgeti.ng rssponsit:ility
fo -ba *ino ispec-icn resources '--longs to -le act~v~tv.

Each Navy activity should iJmediate--ly be g4i the plan~ning for

a contract adminListration s taff, estab'lish ongoing intsrface

w -th t1h r aPpropriate major claim ant. to, ocument these

requirment s, e st Imat a future budget anouIr.-s, and obtain

c 1 :1 g poinrts to faclitate the creation o f thIs vital

organ zat ion.

Vaznicus procedureis hav e bee n uZ ed f _-r detarmininc the
riqu*i=ed gUant4- ty z srve cotract adm-ini strat non

resources. In the supplement of -_t 1979 rsvisi4on of A-76,

was st.at-=d tha-t ccsts of -administratnon rssources wer= to

b e a stixa ted t o te focur per cent of tha projected award cost

ofa ev~e otrat This fac-or: _s ussful only as ar

*approxim a te e s-.mate of iJnspecti4on r zqirezment s. Actual

nnspiecticn costs Migat range froa ten percent- -or small

-.6rVce contracts t o only two percent- for large :;OS

contzacts. Uss of -his simple eiltngfactcr does not

*account fcr differing degrees of complaxity among contracts;

however, iJ may be satosfactory as an initial estimatinq

tool. (Ref. 5]
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Anc-.her simple es-timating mcel to: dett. minin
ion requiriments has been recommended by the the Scu-n-:'.

Engineering Field Divis or. (SOUTHDIV) of ths .va I

Faciliti es Engineering Ccmmand. I- recommends -ha-- ac6-vi-

ties can plan to 1ise 875 hours of inspection for every

$300,000 dcllars of 4.fuse collection service contracts,

whle all cther service contract types require at least

1,325 hours of inspe.ction for every $300,000 of contract

TABLE II

New A-76 Ccntract Administration Factors

In-ficuse Staff csiziors Contract Administratlcn 1
eging Studied S-aff Requiremerts

Below 10 Use existing staff
10- 20 1

.- 21 - 42 2
I43 -65 3

66- S14
92 - 1 1S 5

151 - 194 7
185 - 222 8

i 223 - 265 9
266 - 312 10
313 - 367 11
368 - 429 12
430 - 5CO 131501 1- 583 14*
j'I 84 - 682 15

"JI683 - 800 1 4
Above 800 21 of In-Hou-1se S t iff s_ _ _ _ _-.

ke th p,?-' s o e

costs. This model, lke -h previous one, s primarily

useful for making rudimentary projections of service

con:act inspection :rquirements.

The 1983 proposed revision of Circular A-76 provides

guidance shcwn in Table II that relates the number of

perscnnel riquirid fcr contract admini :-:ra--izn to th, number

of person-r.1 positicns being studied for conversicn. Tt
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I7

shows how tc estimato the required con-tact office st-firg.

This par.'icular methcdology, as the two previous onss, may

not account for diffaring complexities which exS

servica contracts.

= 69.74 + (0.183) (A) + (7.29) (B)

I Where A = Total Service Contrac - Value ($,OJ0)
and B = Ictal * of Service Con-- -c-s

I QAE's required = C 1iv-ded by 144

Figure 5.1 Inspector Hours Regression.

Ancther methcd for estimating -he number of zequired

inspectcs is fcund in the Student Guide for Maintenance

Service Contracts published by tha Civil Engiseer Corps

Officers School. This mathematical method, depicted in

Figure 5.1, is an estimating model tha- relates the number

cf required inspectcrs to the to-a! monetary value and

number of -the ac-ivity's service con-racts. [Ref. 40]
The Atlantic Engineering Field DivisioL (LANTDIV) cf the

Naval Facl-4J: - Engireering Ccmmand has proposed an alterna-
tive which may be the most viable one recommended thus far

and is provided as Appendix F. LANTDI7 Instruction 11014.4D

recommends the use of a standardized worksheet to accurately

estimate required imspec-icn resources. I-: rquires the

* iic quantities cf various work elements to be pe:fcrmed
under the ccntract on a monthly basis, e.t- mated number of

inspecticn hours to cbserv - these, and -he total number of

hours to inspect individual categories as well as the total

contract performance for each month. This s-timation will

allow a det-rminatior of the required numner of inspectcrs,

basa .upo.. a total estima-e of inspection nanhours.
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Utilization o f this wcrkshee-. shou-11 result:4

accurate calculations of inspection personnel :esou~css -haz

are required if a new contract iJs iwaried. Thi~s apprcac- may

also lead mo -the creation of suff~icienn: data t haz can be

used in the development of engineered promnesnad

for inspcection of comrercial activities serv'ce ccnr~tacn:s.

If any of thse abcve astimating models prove= to te unsa-

t"-sf ac-tory, t hen t1~e safest means of aestimatinrg Pe=Scnnel

:equiremerts may be to p~edic-t that one new Jnspector will

be necessazy for each new functnion t,) ze awarled. This miay

te especially tre if -h e inspectioa forces ars iccamed

under a fuinctional department, as is often -.he cass for Air

Force service contracts.

Inaccurats esttimates of required sn-af-fing may create

serious problems for activ 4--4 s that cont:nue to ccntracn

cut under: A-76 guidelines. Navy activities must carefully

de:sign all of their quality assurance pasand calculate

the required nuaber of inspectors and staff psrsonnal to

execute them. Although current policy dictates that, defLn-

ti-zed quali-ty assurance plans ar~d organ_-zed qiiality assu-

rance staffs W-I be e s taio.1 d be for=e cnrc

sc~. ::a~csresearch for this study indicated that fo-rmal

qia._-v: assurance plan designs often l-ag contract a wa rd.

Activi4ties tha t were v IsiJ.t sd f r =- sn t.1y a ssd sexi St-.ing

Farsonnel tc provile su--ve-Allance on. the new CA zcntractz.

Acticn pursued inaccordance w in z a h se co:,nsidzra-tlcns

will1 he =Essential 4-o safsauara t~e aci~yS 1,n-eest in

growing trzend of cor-=actiag out for he Navy'S commircial

Sqrvias. if thl:s evclu::-on JSis ot Planned Properly :nf
4ect:ive c: e=rrati'c gcvernmen: survzl'ance may rezsult. Such

a condition can be a signifi4cant fatrin hoecontractz

litigqa-,icrs or- Isputes which arise w h,1n th propriety of

governscEnt Inspectior i-s a Major i-SS',I
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C. QUALITY ASSURANCE TRAINING

Up -.o this point, it has been emphasized that the -.er-

rination and staffing of a sufficient number cf con.ract

inspection and administration personnel i "it. -o -

successful iplementation of A-76 objectives. An equally

important consideration is appropriate tra ining cf thcse

personnel %ho vll be involved in contract surveillance.
Even if no additional inspection personnel can be cobained

through budgetary procedures, toe activity wi still be

required tc provide a cadre cf inspec-:crs from exZ: 4na

personnel assets who will need to o knowledgeable in
surveillance techniques. [Ref. 41]

ruring this research, it was discovered thaz -wc Air

Force activities designate and train Quality Assuranc e

Evaluatcr (QAE) candidates during the statement of work

preparation process in accordance with Air Force Rsgulation

70-9. Current Navy Folicy has lef- tae choice of inspectors

and training responsibility to the discretion of each activ-

Sity's Commanding Officer. Navy guidance in this area (that

of NAVFAC and NAVSUP) has been only advisory in natuire. The

only written mandatory requirements lvied upon Navy activi-

ties is that they Fr-par . and submit a quality assurance

plan to contracting agents for approval prior to sclici-a-

t- ion they ,ust also cer-ify in writing that a guality assu-

ance workforce will be established or augmsnted Fricr to

the contract award. These -equirements have been addressel
in recent NAVFAC Engineering Field Division guidance that

Fer--ains to CA service contracting.

Newly designated Quality Assurance Evaluators cannc- be

sxpected to immediately and professionally execute t h er

surveillance resonsibilities until they have been qualified
ty means cf a formal training process. This may requ-

attendance at a special school designed :o tesach varicus CA

72

.4



quality assurance r-isponsibilities. It may also 4J-vc2.ve=a

cngoirg, less formalized training process that is rie

out by skilled guality assurance specialistse who _4 d iie

cr: v-si4 -,he activity.

Service contract training courses have been dS:gneJ and

ar=e beinc taught to the grcwing number of federal ;ersonne1

who perfcrm surveillance functicns. F or '*he A-,-- Fcrcze,

trai .ning is conducted by a quality assurance rogram cocrdi-

rator. The QA Program Coordirator serves in a genesa. aiv:.-
sory caFacity azd mcni-tors the perfcormanca of fumctiornal

departanent CAE's after- they complete Initial -rain~n; a-nd

begin paerfcrm-ing surveillance duti'es. 3AE- can-diJda-tes raceivs

basic training in contract law arnd administratior, 4ualin.y

assurance luties and responsibili'ties, and an ovlerviecw of

the quality assurance plan . The training responsibility fo:

Quality Assurance Eva.1uators Is placed at the act::vity lavel
under ~ -Ai-dcepoeures. Quality Assura:,c-- Evaluators are

ilentified and trained before the contract solicitator

process begins

Fcr the Navy, Quali-ty Assurance Evaluator manning is

handled by the activity- and the trainin2.g IS carried cut by

the nsa~est Engineering Field D4ivision. The Facilities

Division (ccde 10) of each NAVFAC 2FD provides this -training

to naval activities in its geographic ar-ea. Training of Navy

QAES's is a contracti-ng agent rs;onsibility. EFD's also

orovide techni-cal su-rcrt to each act_-A..ity durinrg -the staze-

2Cflt cf work and qual';iy assurance developmez', ozoceSses.

The Naval F acili ties --ngine=:=rng Ccmmani has d-evelczel

its cwn training manual which describsteseii ce

assigned to quality assurance -avalua-tors. T hIs manual is

known as NC-326.2, "QuaLity Assuranca Evaluators Tralnlna

Manual"1 and is utilized oy each En;gineaernaq Field Divis-Lcn
~t s quality assurance training prese:n-:ations. Quality

assurance evaluators perfor-m -he followding Iut-'es wn_-ch areS
li:sted in 10-326.2: (Ref. 42]
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a) Review plans and service contract specifica-_cns

befcre contrac-t solicitation;

b) Assis- in pre-award surveys;

c) Attend the pre-tid and post-award ccnferences;

d) Coordinate transfar of government furnished space,

utilities, equipment and material -o the contractcr;

e) Prepare quality assurance plans;

f) Prepare surveilllance schedul-s, perform surveillance,

and submit repcrts of findings;

g) Review all contractor schedules and advise Ss:vice

Cornract manager of acceptability;

h) Assist in the preparation, or directly prepare,

goverrment estimates for change orders;

i) Reccmmend deductions for unsa iafactorv work to th

Sr.rvice Contract Manager;

j) Mcnitor the ccn-factcr's safety practLces and rpcrt

results;

k) Ccnduct labor standards interviews as necessary; and

1) Conduct surveillance on the contractor's acccmplish-

ment cf required corrective changes.

It shculd be emphasized that this list is not -xhaus-

rive. In spite of an implicit policy -hat quality assua.ce

evaluatcrs should be dedicated solely to surveillance func-

tions, they may work for functional managers and perfcrm

several cther duties in addition to -heir surveillancs

responsibilities.

When considering QA- responsibiibies , it is _v-1e-nt
-that a well organized training course addressing seve:a!

ql m et S cf contract adminis--ratlon Is

Additionally, the ccurse must be presentad in a clear and

concise manner using terminology -hat is easily understan-
dable by the layman . Training in basic contract law,

administraticn principles, cos- and price analysis, organi-

zation s-ructur S, and contract spe cificaticns shculd b-
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covered . An squally important topic which must be :nchi-i

in any quality assurance courses for service contrac-s 's

statistical quality assurance. As discussed earlie-, h =_

use cf statistical sampling techniques has teen advoca-ed

for the inspection of ccmmercial activitiss se_:vice

contracts. It offers significant advantages over the uise of

cne hundred percent inspecticn and reliance upon cus-tomer

complaints.

Specific -training in the use of Mili-:ary S-andard 105D
and random number tahil.s is requir=d. Inspectors shculd know

how tc fczm homcgenots lot and sample sizes, establish r=al-

istic acceptable quality levels Aca

random sawpling schedules, and conduct inspections. finally,

inspectors will require instruction in properly dispcsing of

unacceptable variances from required perfc-mance.

Statistcal quality assurance may in--*ally appear

confusing, tut a well designed training program will reveal

it -o be a much simplified and useful approach. Random

sampling will be more effective than 100 percent inspection

cr planned sampling techniques and requires fewer inspec-

tors. A key requirement for effective service ccntract

courses is he presentation cf random sampling inspecticn in

a si . 1pified and understandable manner. D iff=rent COD

tra:nian ccurses have been designed with a ll cf these

requirements in mind; the am~lemntation of a uniform COD

correspcndenca course could fur-:ner acili" - a succssful

QAE trainring.

One essent ial :=ecuir e men for .n adsquate traiing
prog:am is sufficient funding to cover ccsts of Frovidng

nec.ssary training tc nw quali-y assurancs evaiuazors a,:
field activities. Effective quality assurance programs to

administer CA service con-racts i11 be c reated and

sustained cnly when activities and claimants idntify, plan

and budgse for ccmprehensive tan.ng programs.
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Study observations revealed that several Navy activi-:es

have attempted to send Quality Assurance Evaluators to

appropriate training courses but insufficie.nt- funds have

preverted attainment of this goal. It was cbserve -hat

on-sita training programs were generally non-.xis-ent, and

should be initiated to enhance the skills and cab.i' s

of Navy Cuality Assurance Evaluators.

D. INTEGRATING RESOOBCES TO BUILD A QA PROGRAM

Thus far, three basic builiing oiocks for an eff= c-ive

quality assurance organization have be=n discussed. Thise

are the obtaining of sufficient personnel, training of

CAE's, and funding of inspection resources. If any c - these

elements are inadequate, the quality assurance prcgram to

support A-76 contract conversions will be jeopardized.

Perhaps the underlying intangible element that ties all of

these tcgether is commit ment. The activity Ccmmanding

Officer, the base personnel, the major claimants, and the

various contracting agencies will need to form a coalition

to accurately plan and provide for the proper integraticn of

these building blocks. In the case of -he Navy, cooperative

attempts are being pursued to bziag about successful

contracting out

The authors found wide variations in -hSse efforts.

Formal lesian ani Implementation of quality assuranca .plans

has lagged the awards of mazy CA czn-:r.cts an1 many contract

inspection systems at Navy ac-iv-es are not yet fcma.-
:zed. Random sampling inspection is ased at very f=w Navy

activiti4s that administer service contracts. Some reasons

for its infrequent usage are that it seems to be too comn!i-

cated and that extrapolated deductions are not yet ailcwed

for Navy contracts utilizing random sampling. Thcse Navy

activi-ies visited believed that -he formation of a fiEld
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contracting system fcr service contzacts that app~oximaess

the organIzation. for constructicLn contracts will maks -:he

administraticn, of such contracts more viable -and ez~ectiv~i.

The size of the inspection orqa:zaM. cr. and the s~~:

icaticn cf the predesigned quality assurance pla-6 d=e-_=rmne

the adequacy of the cverall contract administration system

for CA contracts. Adequate staffin.g and a scuflQ inspscticn

- .plan wil liead tc successful surveillaace, v~nzina the coop-
er-aticn and support of to th the contractor a n a: t' c ass

c:mmurn;-,irs that =eceive services. TAIS plan wIl cot im nzz

the us= of iaspecticn rsources. Z f re c z _ 7 schedulinrg of

Insnectors aid audits of contract adm nistration can bs

*achi;evid. An alternative, less op-!:,mal approach iJs tc allow

quality assurance F lan niag to be limi-ted b y ins psct__on

resources that are available to the acti.vity. I: is liksly
that this cption will be the one most o.Lncoe. fa~v

ities do nct perform the necessary pre-contract planz4nc and

budgeting fcr the formulation of CA contract organ izat_;cns.
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WI. ORGANIZATIONS FOR A-76 SERVICE CONTRACT MANAGENENT

A. MANAGEMENT OF SERVICE CONTRACTS AT NATFAC HEADQUARTERS

Preceding discussions have set the tone fcr -he Fredomi-

nant issue of this chapter, the makeup and location of

service contract inspec-ion and administration czganiza-

tions. It is first aEpropriate to examine the organizatiorna

structure for management of service contracts at NAVFAC

headquarterz.
NAVFAC has located management of service ccntract pclicy

for facility support contracts with the Assistant Ccmmander

for maintenance and Transportatior. (code 10) . This is also

true for the management of service con-racts a- the

Engineering Field Livision level, where a si.nila:

Maintenance Division (code 10) oversees ths evolut-ion of
Navy CA service contracting. Authority for all contracts
(Ccmmrcial Activities or construction) is vested in the

Acquisition Deoar-ment (code 09A) a-: bo-h headquartars and

BFD levels. A -ypical Engineering Field Division Eerforms

the fcllcwing management and contract duties for A-76

procuremert: [Ref. 43]

a) Distributes ccntract ing directives an p rCvides

guidance tc field contract offices;

b) ass s-s activity contract offices iuring contract

dis u-es;

cI cversees the oceration of activity contrac- offices tc
ensure the integrity of CA service contract

Frocesses;
d) reviews activity requests f:c sole source procurements

and zefers these to NAVfAC when ap:opria-e;
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a ) acts as the central point of cont:act in the zeaicn :fo=

all CA service ccntract matters;

ff) maintains a tEchnical library tc support c cm ia nc

W--th the A-76 Frcgram, and proviideis technical n:ra

t-cn to customer a::vtiss;

g) ass4net+s activities I'n stat em aP.t of work and quality

assurance plan deve:lopment,;

a) conducts QAE training Fzograis; and

8 evieCws each activity's sta-tenenrz o:Work and co:r~s-
pcndi-ng quality assurance plans befora contr-ac-t so-

4c it at ± on.

By ccmparison, cverall managemsn- of the A~z F'orca CA

service ccni.ract prcgram is conducted a-, the headquar-tcrs

level by the Air Force Service Contract Advi'sory Grcup

(AFSCAG) . Irtermqdiate systems commands such as the M-ilitary

A--rlift Ccmmand (MAC) or- Air Fcrce Lag_"sti.'cs Command (AFLC)

may publish amplifyi-ng guidance to supplement two r=-rnary

Air Eczcc regulatory policies for servics contracts, AFR

400-28 and APR 70-9, as shown inAppendix H. (Ref. 44].

Tnis comprehensive managemen, is alsc vi:.si-;b le a t the
activity level when functional ivisions deveslop s:atemenrs

of work suitable for the activity's re quiremqnts.

Intermsdiate= systems commands aran:- f inal1 apprcval to

activi1ty statemints cf worK befre is --suance of con tr act
soictat-ons.

In latE 1982, a feZw of NAVEAC's E ngin-eeriJn g FIild
t:~in egan toa con s-, j a the ccnsclid-'at_4ca cf: all1

contactal, lani ~ :.-tri -ig and t-chnizCal - p oz- foz CA
service contract:3 -n ons Facilit--y Supoor: C-ontract- 3ranch.

La zh~ hean cf -his branch may ~e deaata__d con~tract-ual

authority that is serarats and d-6s::-nct from that- auohcrity

hsli by -,he deprtm hzead for z~ .ne consmruction and

may te itle :c firo:her daliga-:e CA rota:authority -ts

=:ispc-sibile cog n 4zant .:livzdual3 at -:ne tiaeld lzve:_ (uclh

h7i



as the fiEld acti6vityv's Public Works Officer) T Thi Zc

i*s still- un~der study, off ering s-tri4kin.g possibilitis- -o

dthe fature administra-.i-cn of NAVFAC's service con"tractsz.

Perhaps NAVFAC will consider -:he cr=s-a -J.cn of a szparate

ssrvice ccntr=act orgarizaticn that: 's an e3xact- likeness- ot-

the one fcr construction since the staff arl =expert:se t-o

manage such a Frograx -Ls largely ;.i existencm. a: 1AV FAC

headquarter-S, 2 -ngC_ _2r 4n1g Field Divisi4ozs, arnd -he lazarz

Public Wczks Zenters. Such a new ozganiza-.ion would :siuir

the estatlisn=m=ent of field activity Service ccontract- off-ce

to prcmote uni-formity in administrat:'on of .1-76 contracts

and est:abl-JSh management conzrol off the service ccntr.=act

process, ani in turn promo-tle NA V AC Is crecdib-lit-y as a

service cc'ntract management agint.

B. THE ACTIVITY ORGANIZATION STRUCTURE

1. intrcducti4on

In t he current A-76 setting, most ccmmterc-4al

funczicns are rel-a ted to facili1ties or supply iraragemert.

Accordirg.ly, the- officials who are :eSponSible fo: -hese
areas at most naval activities are- e=-L:ner tePubli-c Wczks=

Offi4cer: C: the Supply Officer. Such -functions are vi-tal t:o

success-Lul accompliJshmen : of the activity mission, and

failure 1-c Fr-,vi-de th em in a timely, cost e-ffec-ive manner

could se:icusly jeopardizs tnhe o per-zaI nga posturi --f t he

activity. ?.ost functions are curren.-tly qki:crmed by f:edse:a!

civil.ians cr mlita~y pe rson nel, but gr:win; t:::ends in

ccntract~na cut under t-h3 A-76 policy signal a chrange.

2. !Iy24cl Public works Dz-oart:mant Funct-orns

A sample? of the di-fferent: roles pe-rformed a7 a

typical Navy ?'ibic Wcrks Deoar::min: 4z as fol2.OWS:



a) Ergineser.ng Divisior

i) Prepares and z-iv-'is data for milit7zarycz:u-

tion ar~d special projects z)rograms;
i) Provides design s-rv-cas ad aa~ n

specif ica-tions;

iA)In-terfaces wits ch:ect-=nginer ccn-rac-o:s;

and
:v) Provides general t-achical. assistancE : cnr

co m mand c r g a n -'za n s

b) Maimtzenance Ccn-zro. iiso
6R) eceives and maintains cont:ol of wic:krqis

fac-lt inspection requests, and job crderzs;

Mi 1anagas a contir:nicus Inspsction -=--gram for a I
command facilities

1'i) Prepares work plans; asmimates manpower and

materials requirements for: job crd-ars; and

iv) an age s the a dmi.ita~n o aneac

serv:ce ccr.tracts.

c) Housing Divisicr
i) anages family housing opera--ions;

i) Arra::ges inspacti-cns1 an-I maintenance of family

housing; and

i~) Assists in budget prepara-:icns.

d) M'aintenance Division

Iain rtains all fai-:a;and
i) Accomplishes ma--nte-nanc under em ~:g-3rcy service

requst-s Cr soecific ]OD orders.

i) Cperzat es an d mainta--as ail c omma nd

* e;aiiment and St:U~c-u:sS.

f) Trans-orta lion EiJvisicn
i) Operates and .anan a mno:o po-';

.) Ex a MiES an d Icse li C a ovsznmsn:- =qui:i=-.,:

co -3:ato r S; a n
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ii Iaantifies andA dat :mines transportat-cn e'ir c

menz reqdfra-ments.

This oreakout of P'Ib!..c Wcrks Department zasks 4:z-in-

t.fies azeas subject to CA cos- s-_ud-:es: main~tenancae, u;

iiS, and t-rans~ortaticn opezatn-ors. At M;n4 1-1V avy

activi t _eS, such cost studieAs are in progress.

3. rv iou s .14AV uAC CA S4z v,;c e C cnt-_racgt, A d m:I:nis a tc r

Ar imotant stso -"I the A-76 s-r-vice c,:n-ract

Process : Sthe c h oic, c f a s ui-- ta b I o::g a n Lz a .o alS t :uac-_u r e
to manage tha act-vity's contract administr ation res :cnsi-

bilitiss. NAVFAC has left the choics of t.he Size, lo cc ati.on ,

and professional skill capabilitieas for this n ew o zga ri za -

t:cn to ths dliscr:i;n of the activity Commanding Cf f _cer.

Hie : tas ked to p~cvids s ur=ve=_Ila nc a sin ce- contra c-:inq

agents have not bee- given sufficient fundS or erscnnel
resources to manage CA cont:racts. Before the Ccmml~nding

Offi-cer builds such an orga nization, he should be infcrmed

of thncse factors whi-chl should influence isdesigrl.

Tz~tiona ckplnnin a, contr:ol and pcst pr:fo--

mance irspecti on of Public Works mELa-'ntenance and service,

cparati-AcnE have been performeJA by the iaintanarce Ccnt=ol

D Iv i Si;o z (MCD) of the Public Work.,s Department- (FossiLt.y

e~xcludirg utilitie2s a zd trnSp o rt ation oa p=aatioi:s). MC D
4-ispec-tcrs prepare job orders for shop ceson and est:-_

mate 4-im- and material requirem=ents based upcn snain--er

perfcrziarcoe s-:andarls. In s - ctrc--s :)riz'dic~ally vlslt job
Sites tc ve:rit:y proocer per :ormna-ca * z -repairs d a oa::--
"a Tc c r ITey a.s : compaze actual job -3xp-_nIit-ur-eS w--t'- crnu-

in-a2 est±4mates. As CA serv~ce9 coatzractl:,g beicama rart- of

Navy facilities managemen~t, inrspection rsosbiti have

been a s ncd -Lc M a I;na nce Co n rZo I Dv i.S onr r S,: e 1
I- -:ai types cof c n tra ct s I'n sp c - sd :nc1-ad e c u ztoI:a

* servces, ar o uis m a - -it na ,c s, tu se collectior, and
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hous ing facilities waIntenarc,:. 3Cm-:_,eS :.nns 1: : S:

bility is shared between MCD i"r-:2z:,:s aol1 eaSs n a Z.

(when the vclume, of cont-ract:ed :v C? cra.~ ZZ3S
cantly. T hiJs s har ed r es ponr.si4bilt a s u d z rr w ha:

tencus CA ccntract admizistra-ticn.

Feliance upcn base cus-:ome7S pov_ = l~iL =ad

surveillarce is not always a suizabl1a practice. Thars is

always a danger- that customers act_*ig In aco se-

tc='S rcle: will 3xrcose imoe or a pparze n aut cri t y in

dzeali-ng with -:he contractor . Crsrzvec~iances or Unau-

thorized changes in scope c an I a d to co um t Zr rod u czfve

disputes and lit-igaticn; these do not serve toe teS7 inter-

e-sts cf either the government or the contract:or. Where

cust cmer surveillance methods are ased i4n a way that,

contract performance standards are ultimately raised, t he n

relief will gene~ally be provided to the contractor under a

changes or disputes process. A surveoll1,ance systeam which

depends h-eavily upon customer observation of a cont::actcr Is

not desirable for use in the CA serv-ce contract quality

assurance process. (~Ref. '42]

Inczeasing wcrk volumes orobutablv no c'-rvc

cont-ract. ccnversions make establi-shment of cnrli z eA

ser Vi ce contract manaaement torga"nizations idvantageous to

successful CA coztrac-tirq. such orgaaiza-tions arc- separate,

dn-stinct station diviSions, act as key mon:-':ors ofsrvc

contractorz activit y al-d wil 1Probably be located wi*nnin

Public works- or Supply De-part-mants. The CA co-ntract inspec-

tocr s in such iivisicns possess a wide zange Oz -=Ch ica.

skills so that full contract surveillance can be QZC71d=.

This ar7zrgcment anhances management ccnnr:ci an7,d m a :ta -,
integrit:y in the contract process.

If a centr zali1zed or:g ari zaton (wit-h all1 QA 1s

working urder one qualhit-y a ssurance manager) isnot at- a-

nabis, thenr other 1-ess optimal o)rgaLizatiocn arrangsments
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exist. Thsse are illustrated and explained in Fiqu:- G.1

through G.4 in Appendix G. These :igures show that a

Facility Support Contract Office can administer CA service

contracts of a facilities nature, being located as = seza-

rate divisicn of the Public Works Department (PWD) or as a

subdivision of the PWD Maintenance Control Divis io Z . QA-'s

may wcrk in the proposed central organizatIon, or may work

for functicral divisicn managers. (Ref. 45]

4. The Navy Service Contract anaqa z

A key player in NAVFAC's servic contract process is

the Service Contract Manager (SCM), the head repreSsntati=e

of the activity's quality assurance team. His role is

described as follows: (Ref. 28]

The Service Contract Manager is that person with direct
responsibility for day-to-day managemement of -h
service ccntract. Prior to award he is responsible for
assisting in the preparation of the statement of wcrk,
the gcver-nment estimate, and the surveillance pIan.
Post award respo nsibili ties are to ensure that -:he
contract runs smocthly and is properly managed, -ha.
surveillance is conducted, and documented, that contract
workinq files are maintained, and that work criers are
proper=y coordinated with 4he Off icar-in-Chazrge. If
chance croers are required, the SCI must process them
and make a recommenda-icn to the
Resident-Cfficer-in-Charge to issue a change; i f the
contractor is hay v rbles the SCM must reccmmend
re 2 uired action to e Resi ent-Officer-in-Charge in
ma.ters involvini quality, time, money, or safety, and
must coordinate ,hese matte-s wirh -:e ccn.tracto- th Oe
contract specialist, and the Resident-Officer-in-Cnarae.

The quality assurance program provides the Service
Contract Manager nKith Onrormaion on the contzac-or's
performance. The SCM has -echnical and supervi-sc-y
respcnsibJlity for this program.

his individual may be =.i-her a:- Enqineeing Fie!d

Division asset or may be on the field act:vit-y's rolls, and

possesses an appropriate level of contract authority. The

SCM is skilled in the use of sta-i-s:i cal quality as.surance
and is able to plan and manage random aapling surveiilancs.

He prcbatly has a public r=_atins :o_. Navy SCM's may be
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e-t her n ilitar=y of ficers or ciLvilians. For the Ai*; ."c~c=,

this player Is known as -the Quality ASsurance F.va 1u;4 :or

Program Ccc~dinator; the major differance betwen Air -Force

and Navy rcles is that t6he SCM has supervisory :es cn zi-

hilJt y cv sr QA IS, whils the- QAZ Program CooT-dnnato: co)ss-

esses advisory rp-sponsi'bility only.

5. A Choice Of Cetralized or D-aceral ze3d

Crqanization s

Ir creating thz CA serrvnce contract a ean c:;a-

gnizaticn, several alternat ives may be-- cos~de-eid, rar.q -:n g

from decentra'lized tc centralized for mat:s. The ctrilzed
organization has already been di-scussed; teService

Contract manager is completely in chargz of -this type of

structure. C ontract speciallsts and qualit-y assurance
peronelreprtto the SCM who usually -s a di-visicn head

*reporting L. the activity Public Wczks Offi:ce-r or Supply

* Cfficer.

At the cther extreme, tha SC M i s a staff; aiviSOr

w 'th partial supervisory responsibility over inspectors,

with all quality assurance personnel being assignsd to :1inc-

tioaal deraztment managers. 1.4e SCII may find it difficltl to

mandats specific detaileid procedures to De foll-cwed in

executing t1-he surveillance prcgram, dith the possi-ble Loss
of management con t ol being most pronune une ti

scheme.

Cther vari-'ation.cs might loca:te z he cont:ract, manager
within other- Iivisiors. For axample, he may =eno=rt -- to re

ac::v..t-Y's Mairtenazce Control irco. There may also be

mcre than one SC.1 manager fo natiiy6~nly l

*functional division heads, given -the proper amoun,-- and level

cf training, could conceivably become Service Co n rac t

Managers
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The Air Force utiliz-s the -o lwi ng C

management structure. All Quality Assurance Evaluators a:-

assigned to funcional managers and are assisted

duties by the QAE Prcgram Ccordinator, an expert i-

field of service contract surveillance. QAE's are always

designated in writing, and a candidate's final aporoval is

decided by the installation commander. Training and surveil-

lance of QAE activities is handled by the QA program cocrdi-

nator. Location of the quality assurance o:gan iz-:in 4s

decentralized pursuar: to policy stated in A 7J-9. Scre

Air .crce activities formerly utilized cerntralized QA- crga-

nizaticns; the authcrs' conversation with- Air Fzrc sources

revealed that such organizations no longer exist.

Nc Navy policy exists that manda-es either decen-

traliz-d or centralized organizations. AZ large: Public

Works Centers, t=rends seem to indicate that centralized

'zypcs of crganizations manage the administration of service

contracts. Withinr Public Works Departments, either type of

organizaticn may be found. Based on -he small sampling

taken, larger Public Works Departments prooably locate all

QA assets and the Service Contrat .anager with n

Mainzenancq Control rivision.

Centralizaticn of QAE assets is desirable for

several reasons. One is that effective ccn-rac: management

con-tcl mrsz be established. Inspectors placed under func-

tional managers may have little or no allegiance to main-

taining tbe integrity of the servics ccntract process and

may not te able to ccnform with stazdards sat by the SC-i.
Theze are rc guarantees that 2uaiv-Zy Assurance Eva].uatcrs

will te dedicated strictly to performance of inspeczion.

This, overall integrity of the service contract process may

be sacrificed wh-re the surveillance -esponsibiiity accrues

tc a functional division head. Work ordering inputs may not

te kept distinct from work output veri:icanion prOcesses tor

the ccnZ.act, leading to possiole cozflicts :f inl-est.
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Specia ~I alities of the S e rvice Contract .aza -3:

werea descri4bed earlier. His :esponsibilit v for grcwin;n
numbers of A-76 service contracts makes it nzecrsE-:y to

appoint him as a division head.

The most impor-a nt r -aas o r. rot to lo c a,: Q

personnel under f unctional management Js t.o preclude tine

Inadvertant communication of i4n 7aId i'mplieGd contractual

authority tc the service c cntractor. Air Force lJ i :;.ta t _ crs

on, QAE :clas are spelled out as follcws: (Ref. 38]

a) QAE's will not clarify, intarpret Cr n= lagal

inte6CrpFret atiLons of contract scope or::nt
b) QAE's will not give direction to contzacto)r employee:s;

C)QAE'S will not enter into unauthorized contract agres-

ments (inlu6 n modifications);

d) QAE'S Will not require work to be done that iJs n.o:

specifically called fcr: in the contract; and

9) QAF's will not authorize expe=ndi&tures of funds.

These actions ars the responsibili-ty of the cogn-

zant contracting agent. In a centralized staffing arrang9e-

met. zhe SCL' can readily identify and ascertain lthe actions

cf the Quality Assurance Evaluators via daily1 inspectlion

reports. The S CM will be more successful in provii-4ng

training for QAE's and assisting ia t-:heirz professional self
development. The Cuality Assurance Evaluators can mors

readily avail themselves of contract adm_-nn-szrati4or. assis-
tance and cooparate to establish integrity in thn CA

contrac-t prccess.
Functional managers may oppose this c antralzelI

Inspeceicn organizatic-i concept on -:.he gro-inds t-hat: L =_v
will los-: direct ccn-trol of their ipsraticns. Thzey rra y

strongly beli'eve that t-he quality assurance function i s a n

inhzrent responsibility of their organiJzatiJcn, and t:hat no

outside centr"alizedI department should interfercz w-tn th.eirz

assignei mis si o ns.
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Cne distinct be n f it -a su.1t n~ g zom a c e rt a I z

arrangement is easier tr-acki4ng and budgeting for ti-. full

costs of service contract administration. Such costs may be-

more difiutr drtf for: decentralized organizations.

An area --f u ncert a int y in t = us e of a csnzzalize'd

crganizaticn involves lob qualifications for QAH's who

irsDeCt unigue tachnical CA functions. In the Pub!lic Wc::ks

ervircnment, this issue might pertain -:o inspection o-f util-

iesand t-rans port atio n equipmen-: service cor, a cts . Th e

activity must balance its choice between r-qu.,ramerts f or

Ll soecialized inspscticn skills and gsnara, knowlidge of -te

tachnical area.

6. GAO Examines DOD lanagement Control of Sarvi'cs

C-ntracts

Two recent General Accounti ng Office reports which

examined and criticized existing federal agencyadist-

tion of facility service contracts lend credence to -:.e

establishmant of centralized inspection organiztos

A report ent.Izld "Better : anagement Needed in DOD

to Prevent Fraudulent and Erroneous Contra-ct Payments t o

Be3duce irzal Property Ma.intenance Costs" of 9 Janua~y 10980
uncovered se-veral irstances of overpayments to cortr-actcr-s

where work was eithe r not a erformed or found to be unsatis-

factory. GAO poin.6ted out a lack cf effective Inspsction,
procdure andinternal management ccr.::c1,. secr

=sports uere oftan erroneous and unreli-able. GAO called fsr

independent au dit s o:f each i61nO' Ct 0r'S 0er-f cr Man ca.
Specific GAC criticisms wer=e: (Ref. '46]

a) work perfcrmed was rno bic ind accordanoce w th

ccntract provisions;

bn infeJcr work was accepte3d;

b) fr88



c) lzss expensive materials were substituted f: -cse

specified in the contract; and

d) scme work was paid for more than once.

Scme GAO reccmmendations for improvements wm=rce as

follows: [Ref. 46]

a) ensure that activities provide sufficient numbers of

adequately trained contract inspectors;

b) require that routine independent zests of each inspec-

tor's work be made;

c) ensure that the propcsed work is ad-_zquat ly planned

befcre contract award and that contract specifications

are clear and appropriate;

d) ccntinue to devcte a portion of internal audit effort

tc local procurement activities; and
-) require that detailed inspection records, including

measurements and calculations, be maintained in

sup.ort of contract payments.

These recommendations might be better attained with

a centralized CA contract managmenent organization. The

Naticnal Ae-ronautics and Space Administration was criticized

by GAO fcr certain inadequacieas in its cc-:ract management
procedures in a 21 October 1980 report. Specific findings

included: (Ref. 47]

a) a ccnt-ractor was working without approved work crders;

b) questicnable reimbursements occurred for the contrac-

tor's work;

c) ccntract funds were increased bezfore the need was

justified; and

d) scme ccntractino officers had a general a-itude that

small dollar value contrac-s were not worthy of

adequatq attention.
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Agai-n, such problems might oe mizigated undir a

-central' zed mcde of contrict survei llance, and admix iJs~a

tion. Bcth repor-ts emphasiza the importan-cs of prop-:lv~

organizin'g azd locating a CA se~rvice contract aamr.s a- :,.-.

organizatic.. The activity may obtainz the right number of

inspectors, properly train them, and thren gain. notz-ng i:f i

does nct jc-m th es e prof essionals as a unifiedi team to

han dle ne;.wly acguired surveillance =aspoasbli.:ies. The
Northern Di-v--s '.cn c: t'h -3a Fac I:i:~s En giA.n=-een:a

Command (NORTH{DIV) :s inves:igating aertv s-_ructural

arrangaments (depicted in Appendix G) an-d has aske-d custower

-- activities Zo provide opinions pe-rtinent t-o this crganiza-

*tional issue. [Ref. 45] As Stated earlier, no maadatcry

NAVFAC policy has been established. A wide divergence in

attitudes and motivations at various Navy activities may be

reascn ic Je:-a in fr:cm mandating a Speciric Dolicy.

-*Immediate dialogue on -.he issue at DOD policy-makina levels

-may help tc astabli sh stan dardi zed CA inspection craarza-

tion guidelines.

Crher advantages of central ized insn-_ction ars more

*careful assessments cf proposed change:_s to current worklcad

and inc: rased flexibility to adap)t to t:hese. N1ore effective

inspectnz autonomy will allow the QAE to set schedule rir
- ities and choose appropriate survelilnce mehds

*In decentralized organizazions, i4nsoect-ors may be

constricted in exercisin such f1=xiJbility ani -theirz schsd-

9 ules may be based or the oersonal whn-ms ofth frciol

manage:z. Cne Drimary cbjective in taiga-, organ_-zat__onal'1

format is to g rant the instoectors orooer respornsibilitv and
ccrnt rol.
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7. A Sum maraY Cf Ad vanrtaes ani Disadvan. aq= _
C~p~tzal izat iocn

Eased on the preceding discussion. the ccma_-tive

advantages and disadvantages of a centralized crganizaeion

are mrescnted:

a) Advantages:

i) More effective and relable managemen- ccrtrol
mech anis ms can be insti-ut ed by e Service

Contract nanager -o es-ablih con-rac-

integr ity.

ii) Allegiance of Quality Assurazce Evaluatozs :s

obtained in ensuring that services are delivered

as required by the ccntract. No dilution of
inspector motivation results by placing the

inspector under functional area managers whc may
not appreciate the nuances of contract, surveil-

lance.
iii) Ultimate inspection costs may be less with

centralized organizations.

iv) Centralized divisions may promcte a greater

sense of professionalism among Quality Assurance

Evaluators. Sta-istical qaality assurance tech-

niques and contract admiaistration rrccsdures

are mastered by each inp shrough constant

cooperation and interface with the SCM1.

v) The contractor'ls intar=sts ar = better served by

a centralized organization; Aine.s of auzhcr-zy

are more visible and underzstndable.
vi) Cppc-tunities for mismanagement and cccurzance

4 cf fraud should be lessened.

vii) by creating a centralized organ.zaticn, -:he
actvity sore readily assigns a prc;p=r .prncry

to management nf CA cztr.-acts ani ga :ns a mcr9
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credibl a position when it requests addit-: ia

funding c: training suppor:.

viii) Better oportunities for employee self deveicn-

men. exist. Training can be easily securer and

managed. The SCM will be able to tett=_- assess

the necessary requirements for each inspector's

self development.

b) Disadvant ages

i) Certain CA functions May require technical
expertise tha! is not availaole in the exis-n:g

QAE resoirces. By no- placing the surveilarcs

for these under functional manager contrcl, wcrk

perfcrmance may be jeopardized.

ii) Functional manager objections must be dealt

with. These might be a perceived lack of

control that r esul from the inability to deal
with contractors in a face-to-face relationship.

They could also feel that centralized inspector

organizations will be largely insensitive to

special ccncerns. The =-d result of such appre-

hansion may be rtfusal -o ccooerane with the

inspecticn organization an" the contractor.

iii) At small naval activities, -he ccst of a

cent ralized d4 visinc may exceed nhe cost of

placing each inspector undar func-tional division

heads.

* Earlier study discussion examined the feasibility of

a new ccnt:act agency organization s=uctu r- :cz +hm CA

service con-racts that includes Navy inte:mediaze and fie-ld

commands. If these activities embrace the concept of

A centralized service contract divisions, the Navy wil. have

moved one step close: to its creation.
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Ulse of centralized organizations will be adv_=n-a-

geous shculd an activity choose to use large Base Crzat:.nq

Support type contract solicitatiors. Tha actliv_,nv May 1.1-3

desire tc fcrm guali4ty assu.-rce teams for speclfic conkract

types which exhibit a combination of bothn decentralized and

centralized formats.

C. JCB SERIES DESCRIPTORS FOR SERVICE CONTRACT MANAGERS

This study has caref ully dascribed orocess :r

building a successful ccntract guality assurance crganizi-

tion at the f ie Id level, emphasizing the f_'o~rati4cn orf a

separate division to manage the administr7ation of a grcwi.ng

number of A-76 CA service contracts. This occ,;:s after tas

activity defines, estimates, and budgets personnel :equiare-

ments tc carry out the Fc-rfcrmance.- c: f ach con'rict'S

quality assu--ance plan. This procass wIll b;-- an onqc::c- cne

as incrsasing CA contzact n cus

During this process, the activity needs to define and

determine skill and know'-edge r-equiraments for that Fsrson

who may ;rcve t,: be most crucial -,n suc ceszf u 1ly x-:znaa -4-

the Fractical 4i Nplea snt a :i o r o f CA S r v ic F :0ntracts. :aes

Se,.rvice Contract lanager.

A dsc ri cn of the avlFaciii:~s Engineer=ing

Command rEquir-emcents for this oersor: was prasented :r. t hne

Frecading section. Some addi'ti-n. regrreen off the SCM!

are dliscussed.

A guali-y ccntr:cl manager must be anole _, nvest_,qat9

and p:apaie plans to meet- lanra range 4u!.lity ccntzrcl neens,

establi Shing reai.stic object--ves. H ii snh fszie

ness of in-house quality conr,:ol procedures and s~ct-c-ecks

delivezed services tc m ea sure q ual _4-LY. Ha _= ' ti able zo

analyze ard intsrpret, records rstijfr om a 3uality ass-:u-

Kran1ce r-:cgram. and be able to qu:ckly diSpose o f ma nr s

?artaining to defeactive performance.
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H e develo ps standard proce-dures for rando m Za :

inspscticrs and for ccllection, tabulation, and repcr::r.~ o

results tc proper authorities. He assi Sts in survsys cof

quality ccrtrol techriques utilized by potential sup-I -w-:s.
* Hs conducts quality assurance trainin cmre.H ain -,,s

cognizance cf all current .6ndustrial q ual16ity cotrl3tn

dards, and may research and develop new quality assurance

techniques. (Ref. 30]
lMcsm Public works Commercial Activir 'es all -:ntc crne of

fCUr- g-3eneal categor4_es. Ser:vic a Cont,-ract Ma aaers shouLd

have general knowledge of these categor-ies which na-::

a) General Housekeeping Services:

i) custodial services;

i) Refuse services; and

J&I'i Grounds maintenance services.

b) Building and Mainteanance Sevices:
4) Housing aaintenance services;and

i) industrial facili maintenance services.

c) Transportation Equipment Oprations arnd iai-rtenance

services; and

d) UtilitiJes Operations adi Maintenance evc.

When functions aze placed under cost: Ftudy, t'hese- Will

indicate the technical and manageriLal skills t-o b0e reaq uie

cf SerVcG Cortract 'Ia nag rs aid Qualty Assurance

*Evaluators. PossIble lob se=*-s aesripn.crs for thIi Service

C on.tr a ct Manager will be explored which migli m'atch tech-
n I;ca I and manager ial capab ilitiess required for -hisirp-
ta=nt ac-.i:Vi'ty POSi1:4i. Specifi Job 3eiz Or

Wag,: Grade class if ications for Quality Aszuraince "_:valua-c=S
w~lrc: be evaluated in t!he thesis due t-o t:he ic-iyo

activity zequiremen ts for these positions.
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The primary consideration in choosing Quality Ai: - ce

Evaluatcrs is deteraining if there will be a paramount

requirement for actual trade or craft experience.

inspecticn duties requires tha- QAE's be able to oer :rm :n-

work, then a Wage Grade classificat:ion is i u:rd.

Otherwise, a General Schedule job description will suffice.

Civilian personnel offices are most qualifie to de+er-

mine the classifications and aades for QAE bi .1 s. T-

imperative that the activity carefully def'n_ 7.-.oecz on

work requirenents so -hat an accurate assess:nen- of speciicc

te-chnicil and managerial skills can be de-erra 4m. Ves

will be the basis cf the position descripnion *a- will be

used to evaluate the qualifications and prior experience Of

a prospective QAE candidate. The Se_-vice Contract managsr

should be involved in the ini-ial screening of such candi-

dates.

When the Service Cntrac- Mandger rcie was first defined

by NAVEAC, it was recommended that this position te clas-

sifed under the GS-1102 series, Contract Specialist. This

ssr_ es pzamril y involves -ae r-evI:ew and contl ver

contracts tc protec: the gove-:ne-n's interest b .s d u cn

Lus_ness, financial, and legal standpoin-s. This series

uibale if the activity desires greater emphals .. main-

taining the in-egrity cf its service con-racts. I- does :o-

address technical kncwledge :-e1ui-mn-s which may be nec-s-

sa=y tc manage diverse ty~es o: inus-ri n finc - .

Ant-her job series that has been suagested LS- GE-3j9

szeries', Ccr -Sructicn Control insZe:tor. R S-en--: a- I v

func c n -!. i -isc t S classif :a_icn i ---d [ef. 48]

a) Iaviws of Dlans and sp-ci:;ca:.cns prier cn--ac-

D) a ens Z -bid and Oe-co Zs-'zctio . c ne nzs;

c) sucrviss conduc: 3f si-:- S:Veys;
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d) assists in development of spicifications;

e) interfaces with contractors; furnishes requi=-amsr1ts

fcr construction schaduling, progress :, Fcr t_ r, g

* safaty measures, wage and hour law requiremen-ts;

f) observes and identif ies all stages of ccrs-=ucti-6c r,
and takes acticn to correct problems;

g) reviews contractor inspection systems and a dvi s es of

necessary corrections;

h) :nvestigates and processes change orders-, and

~) ntrfaeswih local agencieAs and author-tnes luri;ng

construction.

The GS-809 series places significant emphasis- cz tech-

nical skill1 requirements, some smPhasis on knowledgce of

conrating skills, and minimal emphasis on managerial capa-
bilitieS. This position has been used with success for

sup ar vi;sory construction in spection positions. It would ba

most suitale, for quality assurance specialists or for

Service Contract Managers who will be responsible for

surveillance of maintenance construction service contracts.

Another series is the GS-810 Faciliti-es Enginerinq

Manager. It covers dut;.es in the are-as of investigations

and surveys, planning and design, construction, research,

and facilities engineering management. Generally speaking,

the GS-810 series does not reflect a substanzial1 requirement

*for directive or supervisory control and may not be a most

suitakle choice. It also lacks a requi.rement for general.

knowledge of contract administrati~on procedures. (Ref. 49]

Another alternative Is ths GS-1640, ss::as, Fc te

lanager, which reflects a requirement for broad technical

knowledge of operating capabilities and maintenrance require-

ments for an activiti4y's various types of physical plant and
equipment. Certain speci-fic elements of j c' performance

include maintenance program planning, financa lnnn n

control, and faciliies re quirements planning. This posi-
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tion's shcrtcoming is that it omits a :eguirem.snt --._

general knowledge of contract procedures. [Ref. 50)

All series discussed thus far lack a requiremer.t for

knowledge in one area that is important for the fu-ura
development cf CA service ccntracting, kncwledge of stats-

tical quality assurance techniques. This has nct been

menticned in the preceding job series although it Is essen-

tial if new sampling inspection systems recommended by A-76

policy are to be -iplemented.

A jch series that might best integrate -.h- aras of

quality assurance, contract admini'stration knowledge, and

limited technical and managerial expertise is the GS-1910

series, Quality Assurance Inspector. It addresses th

design and administration of quality assurance systems that

involve mcnitoring, controlling and maintaining quality and

reliabili.y for delivered goods and services. Specific job

elements include:

a) Review of the contractor's performance,

b) review and acceptance of contractor quality control

systems,
c) inspection of delivered services to verify a ccntrac-

tor's stated quality cf services,

d) use of random sampling techniques in service contract

surveillance,

e) summarization and analysis of :esults of inspecticns

of services, and

f) resclution of ccntractor quality problems.

The Air Force has u-tilized the GS-1910 series for its

Quality Assurance Prcgram Coordinator positions at the field

activity level. The coordinator conducts training of all

functional quality assurance evaluators and also assists in

the statement of work and gualitU assurance plan development

processes. He conducts audi-ts of ongoing qality assuranca
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and quality control procedures for all Air Force fi .i1

activity contracts. He may participate in progress meetigs

that are held with ccntr-actor-s. Working in corijuncticr witht

cognizant contract administrators as well as te. functional

area's Quality Assurance Evaluator, he is a vital part of

the activity's service contract program. The Navy Service

Contract manager would perform essentially the same roles,

* except that this role is expanded to include direct supervi-

sion cf QAE's.

Use cf the GS-1910 series is recommended as the mcst

suitable pcsition description for Service Contract Managers.

Additional training in contract administration prccedures

may be required, but this can be easily accomodated by

sending the SC3 to a contracting school (such as the Civil

Engineer Ccrps Officers School at Port Hueneme, California.)

This position is operational in nature, and requires a

- working knowledge of various statistical quality assurance

techniques. It is unlikely any of the previously mentioned

job series will enable the activity to secure a manager with

-this specialized background. An industrial engineering back-

ground for prospective SCH candidates is also recommended.

The rest of the inspection organization can supplement

and augment the general knowledge held by the Service

Contract Manager. Cualit y Assurance Evaluatcrs should

possess special skills in carpentry, utility equipment,

transportaton vehicle equipment and other specialize! sk:l!

-equitements. Based on preceding discussions of organiza-

tional issues, the hiring of contract speciaiists may be

necessi-ated. Such skill and technical knowledge require-

ments will be influenced by -he size of a naval activity,

its ceplexity, and the number of service contracts that are

-eing perform-9d. It may he necessary to hire statistical

specialists at either intermediate or top level commands so

-hat ongoing review and improvement of statistical surveil-
lance methods can be carried cut.
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" Activities must accurately determine the qualificaticns

of the Sev.ce Contract Manager, especially if they le.ct to

form a centralized service contract management orgnizat:cn.

The a i ty to successfully execute Commercial ActJiv-ties

will he tied to the skills of the SCM and his organization.

D. SURMIB!

This chapter has examined several issues that relate to

the creation of an inspection organization :zr those service

contracts that result from OMB Circular A-76 implementation.

The Navy field activity that receives services his the major

raspcnsihility for insuring proper contract administration

by providing on-site surveillance resources.

The activity must fcllow a sequence of actions that lead

to the creation of an onsite inspection organization. It

must first estimate hcw many inspectors it will need, making
-lans ec hire additional inspactors or u-tilize existing

perscnnel resources.

It must ensure that a training program is established

* which .ducates the inspectors in quality assurance proce-

dures and fur-hers their knowledge in contract administra-

tion Principles. It must secure funding for this effcrt.

The activity must choose the organization format that

best suits its surveillance needs. Although research

suggests that a centralized format is prefe-able, the

activity may elect to place inspectors under functional

managers. Either system must offer sufficient management

contrcl to insure that contractual integrity iS established.

Finally, bas.d upcn the type of contracts to be awarded,

an activity must define knowledge and skill requirements for

-he Cuality Assurance Evaluatcrs and Service Ccntract

Managers. The SCM pcsition is vi-ally important, and a most

capable in ividual wi-h training in statistical quality

contrcl techniques iS requized.
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With a proper integration of aach of these ac-.ivi-ies,

Navy activities can expect to be in control of the evclutioi

and Froper irplementation of OMB Circular A-76.
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VII. _C91JNDMICS _FO I LPROVEREN.S I CA CONTRACT

CONUB!Iii2

A. IBEROYENENTS IN STATISTICAL QUALITY ASSURANCE

It is evident that quality azsurance :echniques ae

useful and beneficial in the CA service contract process,

promoting fairness and equity to all concerned parties when

used properly. These techniques should ultimately reduce

contract costs tc the government and contractors, and lead

to more reliable assessment and documentation of service

contract quality. Statistical Quality Control (SQC) appli-

cations will be limited only by the creanivi .y and imaqina-

tion cf those who use them.

Accordingly, the following recommendations for the

quality assurance process are offered.A formal working ranel

of DOD officials should ba organized to review the different

statistical quality assurance methods that are either being

utilized cr being studied. Accurate, reliable information

that examines the merits and weaxnesses of acceptance and

estimaticn sampling processes should be made available to

this panel. Perhaps an independent, unbiased, quality

con-rcl expert should be included on this panel to ensure

that each member properly understands the va lidi-y and

application of statistical quality assurance to CA service

contracts. The authcrs believe that any confusion amcng

various DOD CA manacement officials concerning SQC tschni-

ques can be eliminated by properly amd accurately stating

which cf these can be used in ongoing A-76 contracts.

A cost-benefit and risk analysis may bs ccnduc-ed to

examine which of the two sampling processes are more appro-
priate fcr CA quality assurance. Fixed bulge-ary funding
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amounts fcr CA ccntract administration may have sig.ca-l

influence in the determinaticn of which standard sys- m
should he adopted.

B. IUPBCVENENTS IN ADAINISTERING EXTRAPOLATED DEDUCTIONS

A unifcrm policy should also be adopted for the extrapo-

lated deductions process. As was observed earlier, the Air
Force does nct deduct for defects when -hese ar- less than

the reject number at the specified accaptable quality level

(AQL). New NAVFAC pclicy, if adopted, would call for deduc-

tions for all observed defects and liquidated damages se-t as

a percentage of the value of each observed defective work

item. Current Air Fcrce and proposed NAVFAC policy would

implement extrapolated deductions from samples to lcts when

specified AQL's are exceeded.

The authors believe that the NAVFAC policy should be

adopted. It is more realistic, providing more enforcment

power in the long range evolution of CA service contractirg.

It may also be more defensible in subsequent GAO and cther

DOD audits of each agencyls CA contract administration

efforts. The previously mentioned DOD A-76 workinq panel

that studies sampling techniques should be tasked to resolve

this divergence in administraticn policy.

The authors reccmmend an immediate resolu-tion of this
issue to allc the presentation to i:s contractor ccmmunity

cf one unifcrm DOD CA policy concerning contract deductions

and inspection. Failure -o do so will hinder optimal perfor-

mance cf gcvernment surveillance, and possibly cause it to

become inef fective.
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C. INPRCVENENTS IN ESTIMATING INSPECTION RESOURCES

The first major issue that was covered in this O.ic

area was the proper estimation of contract administ-ito

resources, particularly the determiaation of the r:qui:ed

number cf Quality Assurance Evaluatozs. If a pclicv is

adopted that attempts to correlate the number of rzquIzed

inspectors with the number of contracts, their dollar value,

or the number of positions being converted, -then a ccmpre-

hensive study shculd be undertaken of A-76 rssource expendi-

tures by all federal agencies and activities -o facili-an

the develcpzent of an estimating model. All facs-s cf CA

service ccntract adzinistration r.sources consumed for the

" past five to ten years will need to be carefully examinod;

such a large inclusive data base will be the most reliable

means of building this model; however, the cost and -_me

requirements for its development may be prohib4tive.

The authors recommend a much simpler and more accurate

approach similar to that which was developed by the Atlan-tic

Divisicn, Naval Facilities Engineering Command. This mcdel,

when used properly, should provide a relatively unbiased and

unconstrained estimate of resource requirements. If this

technique is used, sincere attempts must be made by all

federal agencies to procure and place the requires inspec-

tion rescurces at each field activity. A careful inzeara-

tion of A-76 resource planning activities in each a.ncy's

annual budget prccess will be required.
If suboptimizaticn or satisficing occur in this Frocsss,

then the first, more detailed, model should be developed

since it will probably be more "ndicative of actua inspic-

- ticn zegiirements.
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D. ENHANCEMENT OF CUBRENT QAE TRAINING

During the course of the study research, the authcrs

cbserved different taining programs for Quality Assurance
Evaluators. In general, these were sufficient in "prcvi-ing

initial expcsure to rudiments of contract law, sampling
techniques, and other skill areas required of QAI's. These

tasic training courses should be enhanced by instituting
more cngoing activity training programs which -ither rit-

erate or augment the fundamental precepts of CA service

contract administration and, in turn, lead to a mor- prcf:s-

sional QAE staff.

The Air Force has addressed this need in designing its
QAE training programs. The QA Program Coordinator maintains

a continuing dialogue with each QAE 1uring the performance

periods of service contracts, with contract administratcrs
also ctfe:ing their advice and assistance.

The iavy has adopted the practice of offering -egicnal-
ized training for QAE's at either Enginesring Field

Divisicns, large Putlic Works Departments, or Public Works

Centers. QAE candidates travel to these sites and spend a

week in training. Few ongoing training programs at the

activity level were cserved.

The authors reccmmend that existing agency efforts _n
the training phase of CA impiementation be ccntinued.
Imprcvements should he effected in creating more ongoing

activity training prcgrams, perhaps adopting a prcgrammed
learning type of instruction technique. Iraining - staT--S-
tical quality assurance can be improved further, with a

greater emphasis placed on basic statistical theory and
application

Funding suppcrt for QAE training is crucial to enarle
the quality assurance programs for CA service contracts to

he successful. Haphazard and poorly pianned funding wil
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Jeopardize the enrichment of skills oi each QAE andpc:l

detract from the successful evolution of -:he A-76 crcgzam.

E. FACILITATING CA ADMINISTRATION CONTROL THROUGH

CENTRALIZATION

A large portion of the study addresseild the c~eaticn of

centralized CA contract administration organizations. It is
realIzed -that this crganizaticnal f-rm wil otb-.no

priate for all DOD agencies and ac ivit:s g;v-an 1i w-ie

diversity iz size and mission reguir=emsr.s; many a c:vI~sS

may he ralucta nt to embrace this format even whare i-ti

proven to be feasible and appropriate. Earlier discussion,

however, indicated that the advantages of centralizat:ion

outweigh the disadvantages.

Th-s structure also has the advan-tage of aainingq immed-

iate management conticl and in tegrity of CA cortract a dm'in-

istration in the current developmental stacres of a-76

imple mentaticn. Congressional oversight and public opinnon

will he very critical of cost overruns and contract iJregu-

larities, aspeci!ally i± a laras number of Jisplacsd f-ederal

empicyees vcice their objections. Decentralizsd control is

not guaranteed to result in such abuses, but i;t would irvite
their ccurence more readily than wil A. trle inspec

tion orgazziations.Centr-alized inspection will more readily

facilitate coordinated inspector afforts than decsnt~alized

formats. The cre-ditility of inspection sfmst may be9

enhanced more with centralized organization ;s.

Additional reasons for suppor-ting c=r=at.-= of cent:al-

'zed or-gatizations are that full costs of :nsDect;:n may bs
*reduced, training prcgrams may be more effectively adminis-

tered, and lines of communcation from governmsnt represen-

t6atives to contract administrators will be made more clear.

The au-thors recommend that the aent:alized s~ganiza-:_or.

structure be adopted.

105



P. SERVICE CONTRACT MANAGER QUALIFICATIONS

The Service Contract Managaz will be a key ac-i:vity

individual whetber centralized or dacentralized craaniza-

tions are chosen. fie should be well versed in s-a-.stical

sampling and have a broad general oackgrcund in contract

administration principles, as well as having some knowledge

cf the functional areas to be contracted out. The a',thcrs

recommend use of the GS-1910 series, as it offers x 91cst
versitality and flexibility in overseeing CA vice
contract administraticn. Other job desciptions we: xam-

ined, and in fact, scme of these have actually been u - ed

by various Navy activities. For example, the GS-1102 seriss

could be utilized despite its lack of technical knowledge

requirements. The overrriding necessity for knowledge of SQC
techniques and their applications should lead to unifcrm

acceptance cf the GS-1910 series as a CA contract admi.nis-

traticn manager standard.

G. FUTORE CA QUALITY ASSURANCE IMPROVEMENTS

In its Ccmmand Management Guidance for fiscal yzears 1984

to 1990, NAVFAC headquarters stresses the attainment of
"most efficient organization" (MEO) structure by all of its

activities. This thesis examined initiatives in the develcp-

ment cf quali-y assurance programs which should laal to such

cost eccncmies while achieving required levels of service.

Ihese should also improve the prcfessionalism exhibited by

faderal acencies in executing -furthez Commercial Activi-es

contracts.

Ccmprehensive planning efforts should be initiated at
all Navy crganizaticn levels to develop an effective A-76

implementation strategy, and integrate contract design with

quality assurance. Other Navy Systems Commands bss'des

NAVFAC are responsible for a substantial number of
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Commercial Activities subject to 0M3 Circtkia: A-76. Tnes-

commands shculd follcw NAVFAC's lead 'n executing -heir cwn

CA programs.

Continued pu-suit of the A-76 policy will changi he

character cf mi-ssion performance. DOD agencies will :-d -to

carefully plan for thei: administration of service contract
programs tc preclude deterioration in the quality of the

services they receive.
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APPENDIX A
LZGISLATIVE PROVISIONS

The fcllowing are excerpts from -wo Public Laws that

establish congressicnal policy and recurring restz.c-icns

concerninq the ccnversion of DOD In-house tc-v.vities to

contract pe:formance.

Deargtment of Defense Appro atio Authorization Act, 1975,

2.U'ic Law 93-365, August 5, 197!

SEC. 502. It is the sense of Congress that the
Department of Defense shall use the least costly.fcrm of
ma-power that is ccnsistent with mili-ary requirements
and other needs of the Department of Defense.
Therefore, in develop ing the annual manpower authc~rza-
ticn requests to the Conaress and in carryinq cut
manFower pclicies, the Sec4-etary of Dafens= shall, _n
particular consider the advantages o- converting from
one form cman power to another 1military, c.vilian, or
erivate ccntract) for the performance or a s rcified
ob. A f ull justification of any conversion :cm on-_
c~m of manpower tc another shall be ccntained in h

annual manpower requ'rementsrort to the Congress
reuiedby section 38(c)(3) of titla 10, United SfatesCode.

D1.2artment cf Defense Authorization Act, 1981, Public Law

96-342, Sgrtembe= i, 1980

SEC. 502.

a) Nc ccmmercial o industrial tgge functior. of the
reartment of De ense that on Qtober 1, 1980, .
teing performed by 1epartmen t of DTf-nse personnel
may oe convert es tc perfcr mance by a privatec cn t ra c tcr--

i) tc .circumvent any civiLIian personne
ceiling; or

ii) unless the Secretary of Defense prcvides tc
the Congress in a timely manner--
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1. notification of any decision to Stuiy
such commercial or industrial type fu.c-
tion for possible performance by a
private ccntractor;

2. a detailed summary of a comparisCn C-f
-the cost c. verformance of such f.nc-ion
by Cepart-na of Defense persc.nel and
b vate contractor which demonstrates
tat the performance of such func-Tior bya private contractor will result _n
cost savings to the Government over the
life of the contract and a certification
that the entire cost coapar- sn :.s avai-
lable;

3. a certif ication t.at the Gov.rnminm
calculaticn for the cost of perfcrmance
of such function by Departmen-- of
Defense personnel is based on an es:i-
mats of the most -f ficienr and csteffective organization for performance
of such function by Department cf
Defense personnel; and

4. a reort to be submitted with the
certi ication reguired by subparagraph
3 showing-- tae po-ential sccncmuc
elfect on employees affected, and the
potential economic effect on the iccal
community and Federal Government if mcr.
than 50 employees are involved, of
contracting for performance of such
function; the effect of conzrac-iro for
performance of such function on -the.
military mission of such functicn; and
the amount of the bid accepted for the
performance of such function by the
private contractor whose bid is accepted
and -he cost of performance of such
function by Department of Defense
personnel, toether with costs and
expenditures which the Government will
incur because of the contract.

b) If, after ccmpleticn of the studies req uired for
completion of the certif icaztcn and repcr:
required by subparagraphs 3 and 4 of subsectin
aii), a decision is made to convert to contractor
performance, -he Secretary of Defense shall notify
Congress of such decision.

c) The Secrstary of Defense shall submit a written
epcrt to t e Congress by February 1 cf -ach
fiscal ear describing the extent to which ccmmer-
cial -a industrial type functions were performed
by Department of Defefise contractors during the
preceding fiscal year. The Secretary shall
_nclude in each such renort an estmate of the
P rcentage of commercial and industrial -ype func-
ticns of the Department of Defense that will be
"erfcrmed by Cepartment of Defense personnel, and
he percentage of such functions that wi±l be

pearfotmed by private ccrt ractors, during the
Siscal year luring which the zeport is submirtt=e.

d) This section shall take effect on October 1, 1980.
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~APPENDIX B

EXCERPTS FROR BIL-STD-105D AND RIL-HNDBK-53-1A

In this appendix, information contained in both M±1.itary

Standard 105D and Military Handbook 53-1A is presented. The

text of MIL-STD-105D is given ia pages 111 through 120. Key
issues -o h- ' considered in the use of the standard a =s the

lot size, the inspection intensity, and the desired accep-

table quality level (AQL). A determinaticn of these varia-

bles results in a sampling size and accept/reject numbers.

Operating characteristic (OC) curves for varicus sampling

plans are also presented in pages 121 through 127. These

represent the protection that is offered to both the

contractor and the government, being a function of the

percent cf defectives that are found in samples.

Pages 128 through 131 are selected pages f:cm

MIL-HNDBK-53-1A which provide more detailed explanations of

the operating characteristic curves. Page 132 is an c-xcerpt

from a rardcm number table. Finally, pages 133 and 134 are a

listing of key activities to be followed in -mplementing

8IL-STD- 105D.
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SAMPLING PROCEDURES AND TABLES

FOR INSPECTION BY ATTRIBUTES

1. SCOPE

1.1 PURPOSE. This publication estab- The plans may also be used for the inspection
"ishes sampling plans and procedures for of isolated lots or batches, but, in this latter
inspection by attributes. When specified by case, the user is cautioned to consult the
the responsible authority, this publication operating characteristic curves to find a plan
shall be referenced in the specification, con- which will yield the desired protection (see
tract, inspection instructions, or other docu- 11.6).
ments and the provisions set forth herein
shall govern. The "responsible authority" 1.3 INSPECTION. Inspection is the proc-
shall be designated in one of the above ess of measuring, examining, testing, or
documents. otherwise comparing the unit of product (see

1.5) with the requirements.
1.2 APPLICATION. Sampling plans des-

ignated in this publication are applicable, but 1.4 INSPECTION BY ATTRIBUTES. In-
not limited, to inspection of the following: spection by attributes is inspection whereby

either the unit of product is classified simply
a. End items. as defective or nondefective, or the number

b. Components and raw materials, of defects in the unit of product is counted,
with rpsnp-t to a given requirement or set

c. Operations. of requirements.

d. Materials in process. 1.5 UNIT OF PRODUCT. The unit of

e. Supplies in storage. product is the thing inspected in order to
determine its classification as defective or

f. Maintenance operations. nondefective or to count the number of de-
fects. It may be a single article, a pair. a set.

* g. Data or records, a length, an area, an operation, a volume, aLh. Administrative procedures component of an end product, or the end
product itself. The unit of product may or

" These plans are intended primarily to be may not be the same as the unit of purchase.

used for a continuing series of lots or batches. supply, production, or shipment.



2. CLASSIFICATION OF DEFECTS AND DEFECTIVES

2.1 METHOD OF CLASSIFYING DEFECTS. 2.1.3 MINOR DEFECT. A minor defect
A classification of defects is the enumeration is a defect that is not likely to reduce ma-
of possible defects of the unit of product terially the usability of the unit of product
classified according to their seriousness. A for its intended purpose, or is a departure
defect is any nonconformance of the unit of from established standards having little bear-
product with specified requirements. Defects ing on the effective use or operation of the
will normally be grouped into one or more unit.
of the following classes; however, defects
may be grouped into other classes, or into 2.2 METHOD OF CLASSIFYING DEFEC.
subclasses within these classes. TIVES. A defective isa ufit of product which

contains one or more defects. Defectives will
2.1.1 CRITICAL DEFECT. A critical de- usually be classified as follows:

feet is a defect tha . judgment and experience
indicate is likely to result in hazardous or 2.2.1 CRITICAL DEFECT'VE. A critic!
unsafe conditions f o r individuals using, defective contains one or more critical de-
maintaining, or depending upon the product- fects and may also contain major and or
or a defect that judgment and experience minor defects. NOTE: For a special provi-
indicate is likely to prevent performance of sioh relating to critical defectives, see 6.3.
the tactical function of a major end item such
as a ship, aircraft, tank, missile or space 2.2.2 MAJOR DEFECTIVE. A major de-
vehicle. NOTE: For a special provision re- f.2iv c O oneEorImore major de
lating to critical defects, see 6.3. fective contains one or more major defects,and may also contain minor defects but con.

2.1.2 MAJOR DEFECT. A major defect tains no critical defect.
is a defect, other than critical, that is likely
to result in failure, or to reduce materially 2.2.3 MINOR DEFECTIVE. A minor de-
the usability of the unit of product for its fective contains one or more minor defects
intended purpose. but contains no critical or major defect.

3. PERCENT DEFECTIVE AND DEFECTS PER HUNDRED UNITS

3.1 EXPRESSION OF NONCONFORM- Percent defective Numbwr f defectives 100

ANCE. The extent of nonconformance of

product shall be expressed either in terms 3.3 DEFECTS PER HUNDRED UNITS. The
of percent defective or in terms of defects per number of defects per hundred units of Any
hundred units, given quantity of units of product is one

3.2 PERCENT DEFECTIVE. The percent hundred times the number of defects con-
defective of any given quantity of units of tained therein (one or more defects being
product is one hunderd times the number of possible in any unit of product) divided by
defective units of product contained therein the total number of units of product, i.e.:
divided by the total number of units of prod- Defects per Nunh-r of defects .

uCt, i.e.: hundred units - Numher of units inspected



4. ACCEPTABLE QUALITY LEVEL (AOL)

4.1 USE. The AQL. together with the describe the protection to the consumer for
Sample" Size Code Letter, is used for index- individual lots or batches but more directly
ing the sampling plans provided herein, relates to what might be expected from a

series of lots or batches, provided the steps
4.2 DEFINITION. The AQL is the max- indicated in this publication are taken. It is

imum percent defective (or the maximum necessary to refer to the operating character-
number of defects per hundred units) that. istic curve of the plan, to determine whit
for purposes of sampling inspection, can be protection the consumer will have.
considered satisfactory as a process average
(see 11.2). 4.4 LIMITATION. The designation of an

AQL shall not imply that the supplier has
4.3 NOTE ON THE MEANING OF AOL. the right to supply knowingly any defective

When a consumer designates some specific unit of product.
value of AQL for a certain defect or group
of defects, he indicates to the supplier that 4.5 SPECIFYING AOLs. The AQL to be
his (the consumer's) acceptance sampling used will be designated in the contract or by
plan will accept the great majority of the lots the responsible authority. Different AQLs
or batches that the supplier submits, pro- may be designated for groups of defects con-
vided the process average level of percent sidered collectively, or for individual defects.
defective (or defects per hundred units) in An AQL for a group of defects may be des-
these lots or batches be no greater than the ignated in addition to AQLs for individual
designated value of AQL. Thus, the AQL defects, or subgroups, within that group.
is a designated value of percent defective (or AQL values of 10.0 or less may be expressed
defects per hindred units) that the consumer either in percent defective or in defects per
indicates will be accepted most of the time hundred units; those over 10.0 shall be ex-
by the acceptance sampling procedure to be pressed in defects per hundred units only.
used. The sampling plans provided herein

. are so arranged that the probability of ac- 4.6 PREFERRED AOLs. The values of
ceptance at the designated AQL value de- AQLs given in these tables are known as
pends upcn the sample size, being generally preferred AQLs. If, for any product, an AQL
higher for large samples than for small ones, be designated other than a preferred AQL,
ior a given AQL. The AQL alone does not these tables are not applicable.

S. SUBMISSION OF PRODUCT

5.1 LOT OR BATCH. The term lot or for other purposes (e.g., production, ship.

batch shall mean "inspection lot" or "inspec- ment. etc.).

* tion batch," i.e.. a collection of units of prod- 5.2 FORMATION OF LOTS OR BATCHES.

uct from which a sample is to be drawn and The product shall be assembled into identi-

inspected to determine conformance with the fiable lots. sublots, batches, or in such other

acceptability criteria, and may differ from a manner as may be prescribed (see 5.4). Each
collection of units designated as a lot or batch lot or batch shall, as far as is practicable,
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5. SUBMISSION OF PRODUCT (Continued)

consist of units of product of a single type, batches, lot or batch size. and the manner
grade, class. siue, and composition, manu- in which each lot or batch is to be presented
factured under essentially the same cundi- and identified by the supplier shall be des-
tions, and at essentially the same time. ignated or approved by the responsible au-

5.3 LOT OR BATCH SIZE. The lot or thority. As necessary, the supplier shall
batch size is the number of units of product provide adequate and suitable storage space
in a lot or batch for each lot or batch, equipment needed for

proper identification mid presentation, and
5.4 PRESENTATION OF LOTS OR personnel for all handling of product re-

BATCHES. The formation of the lots or quired for drawing of samples.

6. ACCEPTANCE AND REJECTION

1 ACCEPTABILITY OF LOTS OR critical defects. The right is reservcd ta i.
BATCHES. Acceptability of a lot or batch spect every unit submitted by the supplier for
will be determined by the use of a sampling critical defects, and to reject the lot or batch
plan or plans associated with the designated immediately, when a critical defect is found.
AQL or AQLs. The right is reserved also to sample, for crit-

ical defects, every lot or batch submitted by
6.2 DEFECTIVE UNITS. The right is re- the supplier and to reject any lot or batch

served to reject any unit of product found if a sample drawn therefrom is found to con-
defective during inspection whether that tain one or more critical defects.
unit of product forms part of a sample or
not, and whether the lot or batch as a whole 6.4 RESUBMITTED LOTS OR BATCHES.
is accepted or rejected. Rejected units may Lots or batches found unacceptable shall be
be repaired or corrected and resubmitted for resubmitted for reinspection only after all
inspection with the approval of, and in the units are re-examined or retested and all de-
manner specified by, the responsible au- fective units are removed or defects cor-
thority. rected. The responsible authority shall deter-

mine whether normal or tightened inspection
6.3 SPECIAL RESERVATION FOR CRITI- shall be used, and whether reinspection shall

CAL DEFECTS. The supplier may be required include all types or classes of defects or for
at the discretion of the responsible authority the particular types or classes of defects
to inspect every unit of the lot or batch for which caused initial rejection.

7. DRAWING OI' SAMPLES

7.1 SAMPLE. A sample consists of one 7.2 REPRESENTATIVE SAMPLING. When
or more units of product drawn from a lot or appropriate, the number of units in the sam-
batch, th- units of the sample being selected
at random without regard to their quality. pie shall be selected in proportion to the size
The number of units of product in the sample of sublots or subbatches, or parts of the lot or

is the sample size. batch, identified by some rational criterion.
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7. DRAWING OF SAMPLES (Continued)

When representative sampling is used. the pies may be drawn during assembly ol the
units from each part of the lot or batch shall lot or batch.

~be selected at random.
7.4 DOUBLE OR MULTIPLE SAMPLING.

7.3 TIME OF SAMPLING. Samples may When double or multiple sampling is to be
be drawn after all the units comprising the used, each sample shall be selected over the
lot or batch have been assembled, or sam- entire lot or batch.

8. NORMAL, TIGHTENED AND REDUCED INSPECTION

8.1 INITIATION OF INSPECTION. Nor- a. The preceding 10 lots or batches (or
mal inspection will be used at the start of more, as indicated by the noul to Table VIII)
inspection unless otherwise directed by the have been on normal inspection and none
responsible authority, has been rejected on original inspection; and

b. The total number of defectives (or de-
8.2 CONTINUATION OF INSPECTION. fects) in the samples from the preceding 10

Normal, tightened or reduced inspection lots or batches (or such other number as was
used for condition "a" above) is equal to orshall continue unchanged for each class of less than the applicable number given in

defects or defectives on successive lots or Table VIII. If double or multiple sampling
batchs except where the switching proce- iu in use, all samples inspected should be in-
dures given below require change. The cluded, not "first" samples only; and
switching procedures given below require a c. Production is at a steady rate; and
change. The switching procedures shall be

applied to each class of defects or defe,:tives, d. Reduced inspection is considered de-
independently. sirable by the responsible authority.

0.3.4 REDUCED TO NORMAL. When re-
8.3 SWITCHING PROCEDURES. duced inspection is in effect, normal inspec-
8.3.1 NORMAL TO TIGHTENED. When tion shall be instituted if any of the following

normal inspection is in effect, tightened in- occur on original inspec.ion:
spection shall be instituted when 2 out of 5 a. A lot or batch is rejected; or
consecutive lots or batches have been re- b. A lot or batch is considered acceptable
iected on original inspection (i.e.. ignoring under the orocedures of 101.4; or
resubmitted lots or batches for this proce- c. Production becomes irregular or de-
dure). layed; or

8.3.2 TIGHTENED TO NORMAL. When d. Other conditions warrant that normal
tightened inspection is in effect, normal in- inspection shali oe instituted.
spection shall be instituted when 5 consecu- 8.4 DISCONTINUATION OF INSPECTION.
tive lots or batches have been considered In the dvght that 10 consecutive lots or
acceptable on original inypection. batches remain on tightened inspection (or

such other humber as may be designated by8.3.3 NORMAL TO RIDUdED. When tke responsible authority), inspection under
normal inspection is in effect, reduced inspec- the provisions of this document should be
tion shall be instituted providing that all of discontinued pending action to improve the
the following conditions are satisfied: quality of submitted mterial.



9. SAMPLING PLANS

9.1 SAMPLING PLAN. A sampling plan tain the sampling plan from Tables II, III or
" indicates the number of units of product IV. When no sampling plan is available for a

from each lot or batch which are to be in- given combination of AQL and code letter,
spected (sample size or series of sample the tables direct the user to a different letter.
sizes) and the criteria for determining the The sample size to be used is given by the
acceptability of the lot or batch (acceptance new code letter not by the original letter. If
and rejection numbers). this procedure leads to different sample sizes

for different classes of defects, the code letter

9.2 INSPECTION LEVEL The inspection corresponding to the largest sample size de-

level determines the relationship between rived may be used for all classes of defects
the lot or batch size and the sample size. The when designated or approved by the respon-
inspection level to be used for any particular Qshlp authority. As an alternative to a single
requirement will be prescribed by the re- sampling plan with an acceptance number
sponsible authority. Three inspection levels: of 0, the plan with an acceptance number of 1
1, 11, and Il, are given in Table I for general with its correspondingly larger sample size
ule. Unless otherwise specified, Inspection 4or a designated AQL (where available), may
Level II will be used. However, Inspection be used when designated or approved by the
Level I may be specified when less discrimi- responsible authority.
nation is needed, or Level III may be speci-
fled for greater discrimination. Four addi- 9.5 TYPES OF SAMPLING PLANS. Three
tional special levels: S-1, S-2. S-3 and S-4, types of sampling plans: Single, Double and
are given in the same table and may be used Multiple, are given in Tables 11, III and IV,
where relatively small sample sizes are neces- respectively. When several types of plans are
sary and large sampling risks can or must betolertedavailable for a given AQL and code letter,
tolerated.

any one may be used. A decision as to type
NOTE: In the designation of inspection of plan, either single, double, or multiple,

levels S-i to S-4, care must be exercised to when available for a given AQL and code
avoid AQLs inconsistent with these inspec- letter, will usually be based upon the corn-
tion levels. parison between the administrative difficulty

and the average sample sizes of the available

9.3 CODE LETTERS. Sample sizes are plans. The average sample size of multiple
designated by code letters. Table I shall be plans is less than for double (except in the
used to find the applicable code letter for the case corresponding to single acceptance num-
particular lot or batch size and the prescribed ber 1) and both of these are always less than
inspection level, a single sample size. Usually thb administra-

tive difficulty for single sampling and the
9.4 OBTAINING SAMPLING PLAN. The cost per unit of the sample are less than-for

AQL and the code letter shall be used to oh- double or multiple.

.i
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10. DETERMINATION OF ACCEPTABILITY

10.1 PERCENT DEFECTIVE INSPECTION. number of defectives found in the first and
To determine aceptability of a lot or batch second samples shall be accumulated. If the
under percent defective inspection, the ap- cumulative number of defectives is equal to
plicable sampling plan shall be used in or less than the second acceptance number,
accordance with 10.1.1. 10.1.2. 10.1.3, 10.1.4, the lot or batch shall be considered accept-
and 10.1.5. able. If the cumulative number of defectives

is equal to or greater than the second rejec-
10.1.1 SINGLE SAMPLING PLAN. The tion number, thelotor batch shall be rejected.

number of sample units inspected shall be
equal to the sample size given by the plan. 10.1.3 MULTIPLE SAMPLE PLAN. Under

If the number of defectives found in the multiple sampling, the procedure shall be

sample is equal to or less than the acceptance similar to that specified in 10.1.2, except that

number, the lot or batch shall be considered the number -,f successive samples required
acceptable. If the number of defectives is to reach a decision may be more than two.

equal to or greater than the rejection num- 10.1.4 S P E C I A L PROCEDURE FOR RE.
ber, the lot or batch shall be rejected. DUCED INSPECTION. Under reduced in-

spection, the sampling procedure may termi-
10.1.2 DOUBLE SAMPLING PLAN. The nate without either acceptance or rejection

number of sample units inspected shall be criteria having been met. In these circum.
equal to the first sample size given by the stances, the lot or batch will be considered
plan. If the number of defectives found in acceptable, but normal inspection will be
the first sample is equal to or less than the reinstated starting with the next lot or
first acceptance number, the lot or batch batch (see 8.3.4 (b)).
shall be considered acceptable. If the num-
ber of defectives found in the first sample is 10.2 DEFECTS PER HUNDRED UNITS IN.
equal to or greater than the first rejection SPECTION. To determine the acceptability
number, the lot or batch shall be rejected. of a lot or batch under Defects per Hundred
If the number of defectives found in the first Units inspection, the procedure specified for
sample is between the first acceptance and Percent Defective inspection above shall be
rejection numbers, a second sample of the used, exceot that the word defects' !ha!! be
se given by the plan shall be inspected. The substituted for "defectives."

11. SUPPLEMENTARY INFORMATION

11.1 0 P E R A T I N 0 CHARACTERISTIC and multiple sampling are matched as closely
CURVES. The operating characteristic curves as practicable. The 0. C. curves shown for
for normal inspection, shown in Table X AQLs greater than 10.0 are based on the
(pages 30-62), indicate the percentage of Poisson distribution and are applicable for
lots or batches which may be expected to be defects per hundred units inspection; those
accepted under the various sampling plans for AQLs of 10.0 or less and sample sizes of
for a given process quality. The curves shown 80 or less are based on the binomial distri-
are for single sampling; curves for double bution and are applicable for percent defec.
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11, SUPPLEMENTARY INFORMATION (Continued)

tive inspection; those for AQLs of 10.0 or 11.S AVERAGE SAMPLE SIZE CURVES.
less and sample sizes larger then 80 are based Average sample size curves for double and
on the Poisson distribution and are applica- multiple sampling are in Table IX. These
ble either for defects per hundred units in- show the average sample sizes which may be
spection, or for percent defective inspection expected to occur under the various sampling
(the Poisson distribution being an adequate plans for a given process quality. The curves
approximation to the binomial distribution assume r; curtailment of inspection and are
under these conditions). Tabulated values, approximate to the extent that they are
corresponding to selected values of probabil- based upon the Poisson distribution, and that
ities of acceptance (Pa, in percent) are given the sample sizes for double and multiple
for each of the curves shown, and, in addi- sampling are assumed to be 0.631n and 0.25n
tion, for tightened inspection, and for defects respectively, where n is the equivalent single
per hundred units for AQLs oi 10.0 or less sample size.
and sample sizes of 80 or less.

11.6 LIMITING QUALITY PROTECTION.
11.2 PROCESS AVERAGE. The process The sampling plans and associated proce-

average is the average percent defective or dures given in this publication were designed
average number of defects per hundred units for use where the units of product are pro-
(whichever is applicable) of product sub- duced in a continuing series of lots or batches
mitted by the supplier for original inspec- over a period of time. However, if the lot
tion. Original inspection is the first inspec- or batch is of an isolated nature, it is desira-
tion of a particular quantity of product as ble to limit the selection of sampling plans
distinguished from the inspection of product to those, associated with a designated AQL
which has been resubmitted after prior value, that provide not les3 than a specified
rejection. limiting quality protection. Sampling plans

11.3 AVERAGE OUTGOING QUALITY for this purpose can be selected by choosing
(AOQ). The AOQ is the average quality of a Limiting Quality (LQ) and a consumer's
outgoing product including all accepted lots risk to be associated with it. Tables VI and
or batches, plus all rejected lots or batches VII give values of LQ for the commonly used
after the rejected lots or batches have been consumer's risks of 10 percent and 5 percent
effectively 100 percent inspected and all de- respectively. If a different value of con-
fectives replaced by nondefectives. sumer's risk is required, the O.C. curves and

their tabulated values may be used. The11.4 AVERAGE OUTGOING QUALITY cneto Qmyas eueu nseiy

LIMIT (AOL). The AOQL is the maximum concept of LQ may also be useful in specify-

of the AOQs for all possible incoming quali- ing the AQL and Inspection Levels for a

ties for a given acceptance sampling plan. series of lots or batches, thus timing minimum
AOQL values are given in Table V-A for sample size where there is some reason for
each of the single sampling plans for normal avoiding (with more than a given consumer's
inspection and in Table V-B for each of the risk) more than a limiting proportion of de-
single sampling plans for tightened inspec- fectives (or defects) in any single lot or
tion. batch.
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10.4.1 Selecting the Sampling Plan. Two factors are generally con-

sidered in the selection of a sampling plan: (1) the consumer and/
or supplier risk factor and (2) the economic factor. The risk pat-
tern of each sampling plan is represented by the OC curve for the
plan. The OC curve for each plan is different, a property which
provides an effective means for ascertaining the effect of changes
in sample size and acceptance number on the acceptance or rejection

"- of a lot. The proper (with respect to risk) sampling plan can be
- -determined from studying the OC curve for each plan under consider-

ation. By studying the OC curves, it is possible ti compare the
relative risks of two or more sampling plans for a given sampling
situation. By virtue of the OC curve, sampling tables can be con-
structed in which risks of incorrect decisions have been determined
in advance, making it possible co select plans which will have risk
factors that are acceptable to both the supplier and the consumer.
The OC curve, then, can be used for classifying sampling plans from
the standpoint of the protection afforded to the supplier (AQL plans),
consumer (LQ plans), or both. The economic factor must be considered
each time a sampling plan is to be selected and, of course, becomes
more and more important as the cost of testing goes up. This factor
becomes especially important when, because of the high cost of test-
ing, sample size must be limited to a degree which forces a compromise
of the risk requirements specified for the sampling plan. Another
approach to selecting sampling plans is used by some organizations
which handle many types of items. Instead of selecting a sampling
plan on an item by item basis as the above procedure suggests, a
standard operating procedure is established whereby a particular
very stringent sampling plan (probably acceptance number of zero
and large sample size, perhaps the entire population) is designated
to use when inspecting any quality characteristic that may be a
critical defect, a second but less stringent sampling plan is desig-
nated to use when inspecting any quality characteristic or group of
quality characteristics that will be at worst a major defect(s), and

'. a third and still less stringent sampling plan is designated to use
* .*.when inspecting any quality characteristic or group of quality char-
-.. *acteristics that will be no worse than a minor defect(s).

10.4.2 Effects of Changes to the Sampling Plan on the OC Curve.
A sampling plan and its associated risks are completely defined by
the lot size, sample size, and acceptance number. The lot size,
except in the case of very small lots, has relatively little import-
ance in most cases in determining the risks associated with any
given sampling plan. Thus, sample sizes and acceptance numbers are
the two important factors which influence the risk pattern of sampling
plans. If the risks of a tentative sampling plan are considered un-
satisfactory, the question which follows is: "What changes must be
made to obtain the desired sampling protection?" This can be answered
by considering the effect on the OC curve of changes in the sampling
plan. To understand the effect of such changes, a more detailed study
of the OC curve (see Figure 2) is appropriate. From examination of
this curve it is seen that if lots to be inspected are 2% defective,
approximately 90% of the lots are expected to be accepted, whereas if
the lots submitted are 8% defective, about 10% of the lots are

I I l I I i i i~ i' I 'l l H i ' " _. ..



expected to be accepted. If 2% defective and 8% defective represent
" ,good and bad quality lots, respectively, the good lots will be re-
- Jected 1OZ (100 - 90 - 10) of the time (producer's risk) and bad
-" lots accepted but 10% of the time (consumer's risk). This rejection/

acceptance frequency will occur by chance. If this frequency is
intolerable, appropriate changes to the sampling plan are required.

10.4.3 Changes in Sample Size. An increase in sample size results
in a steepening of the OC curve, as indicated in Figure 3. The

*" steeper the OC curve, the greater the power of the sampling plan to
discriminate between "good" and "bad" quality. Figure 3 clearly
illustrates the effect that increasing sample size has on riking
the OC curve "steeper".

10.4.4 Changes in Acceptance Number. Figure 4 illustrates the
effect of changes in the acceptance/rejection numbers on the OC
curve. Tn general, the effect nf Incraipng the acceptance number
Is to shift the location of the entire OC curve to the right.

- Changing the sampling plan in this way generally increases the
probability of accepting a lot at a given quality level.

E 90
p p SAMPLE ACC REJ- " So SIZE NO. NO.
R C
C T 76 B

E E

o D

F 40
A

L C
o C 30
i.E
S P_T PRO

" 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15

QUALITY OF INCOMING LOTS (PERCENT DEFECTIVE)

FIGURE 2. O.C. CURUE FOR A TYPICAL SAnPLING PLAN
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10.4.5 Simultaneous Change of Sample Size and Acceptince Number.
If it is desired to have more accurate disposition of the lots whose
percent defective is close to the selected quality level (the AQL
or the LQ for example), the sample size must be increased to provide

*. more discrimination. Also, the acceptance number must be selected
which will yield the OC curve that is properly located about the
"desired" quality level. Thus, if the degree of discrimination of
a given plan is considered adequate, but the probability of accepting

a lot at a given quality level is too great (i.e., the plan is "too

loose") or too small (i.e., the plan is "too tight"), proper adjust-
ment is made by selecting the appropriate acceptance number. Usually

in practice, if a sampling plan is desired which has certain desirable

risk characteristics, both sample size and acceptance numbers must be
simultaneously adjusted (See Figure 5). In order to make proper

adjustment, however, the effect of each must be understood.

.S

E g" SAMPLING SAMPLE ACC REJ
x PLAN SIZE NO. NO.
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t  
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QUALITY OF INCOMING LOTS (PERCENT DEFECTIUE)

FIGURE 5. EFFECT OF SIMULTANEOUS CHANCE OF SAnPLE SIZE
AND ACCEPTANCE NUMBER ON O.C. CURUE
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SECTION 20: SEQUENCE OF OPERATIONS IN USINC MIL-STD-105

A typical sequence of operations in using the sampling pro-
cedures and tables for inspection by attributes of ?MIL-STD-105
is illustrated by Table C which follows. This table assumes a
requirement for single sampling.

TABLE C: Secuence of Operational Steps

S teps ExpIanation

1. Determine lot size. 1. Lot size controlled by lot
formation criteria contained in

procurement documents. Otherwise,
establish by agrotment between
responsible authority and supplier.

2. Determine inspection 2. If the item specification does
level, not give the inspection level, use

inspection level II.
3. Determine sample size 3. Found in Table I, MIL-STD-105,

code letter, based on lot size and inspection
level.

4. Determine samoling plans. 4. Single sampling generally selected.
Double or multiple sampling m:ay be used.

5. Establish severity of 5. Normal inspection generally used at
Inspection, start of contract or production.

6. Determine sample size 6. Assuming normal inspectiun and given
and acceptance number. the specified AQL value and the sample

size code letter, the sample size and
acceptance number are found in Table
11-A, MIL-STD-105.

7. Select sample. 7. The sample, consisting of the number
of units of product as determined from
Table II-A, MIL-STD-105, is selected at
random from the lot. Additionally, any
obvious defectives that have not been
selected for the inspection sample are
removed from the lot (but are not in-
cluded in the sample). (See para. 14.2)

8. Inspect sample. 8. The defectives (or defects) are
counted. If this count does not exceed
the acceptance number (\c), the entire

loL is accepted. If the count equals
or exceeds the rejection number, the
lot is rejected.

9. Record inspection 9. Compute estimated process average
results, if required by operating procedures.

Maintain record of accept/ro:ject deci-
sions in order that switching rules
may be followed.

9.J



Steps Explanation

10. Resubmit lot. lO.If the lot is not accepted, it
may be resubmitted for acceptance

inspection only after all units of

the lot are reinspected and all
defective units removed or reworked.

Example 6: Obtaining a Plan. Suppose the AQL is 1.0, the inspection

level is II and the lot size is 2,500. The first thing required is the
sample size code letter (usually called simply the code letter, for
short). For a lot size of 2,500 and inspection level II, Table I
gives the code letter as K. In the appropriate master table (Table

I1-A), it is found that the sample size for single sampling is 125.
AQLs for normal inspection are given along the top of the table, and

under the value 1.0 we find the numbers 3 and 4 given under the heading

Ac Re (which stand for acceptdakct : and rejecticn numbcr, respect-
ively). The sampling plan required is:

Sample size 125
Acceptance number 3
Rejection number 4

Alternatively, Table X-K-2 could be used. Again the sample size
of 125 is found; and in the column for AQL 1.0 are found the accep-
tance and rejection numbers 3 and 4 as before.

Example 7: Arrows in Tables II, III, and IV. Suppose the AQL is 0.40,
the inspection level is I, and the lot size is 230. Table I gives the
code letter as E. Using Table II-A, it is found that there is no plan
for letter E and AQL 0.40 but a downward pointing arrow that airects
us to letter G instead, and the required plan is:

Sample si7 32
Acceptance number 0
Rejection number 1

Alternatively, the specifying of code letter E leads us, in the ex-
tended tables, to Table X-E-2. But this page has no column for
AQL 0.40. Instead, the symbol of and inverted triangle appears
for AQLs less than 1.0. This triangle refe-s to the footnote "Use
next subsequent sample size code letter for w"4 ch acceptance and re-
jection numbers are available." If the tr i, -.>Le is thought of as an
arrowhead, it is pointing towards the edge ( the page to be turned.
This leads to letter F where again AOL 0.40 - notc given, and on to
letter G to rind the same plan as before. It is very important to
remember that if a triangle or series of triangles directs you from
one page to another of the extended tables, or an arrow directs you
from one row to another of the master tables, the sample size to be
used is the one given for the new page or the new row arrived at and
not the one given for the original page or row [9.4]. Where upward
pointing arrows or triangles are found the meaning is similar. The
triangles again point to the edge of the page to be turned.
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APPENDIX C

EXCERPTS FROM OFPP PAMPHLET NO. 4

Twc chapters frcm OFPP Pamplet No. 4, "A Guid= for

Writing and Administering Performance S-atements of Wor* for

Service Ccntracts", are provided in this appendix. Thesq. ars

Chapter 4, The Surveillance Plan, and Chapter 5, Dcing

Surveillance. Chapter 4 addresses quality assurance plan

design and illustrates the role that IIL-STD-105D Flays in

the sampling process. Chapter 5 elaDorates ,)n ths adminis-

trative procedares necessary in conducting inspection. It

should be noted that the OFPP approach is equivalent -c Air

Force inspection procedures given in AFR 400-28. Finally, a

Perfcrmance Requirement Summary (PRS) form is shown.

P4
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CHAPTER 4

THE SURVEILLANCE PLAN

4-1. Basic Approach. This chapter describes the major
contents of a surveillance plan. There are three key ideas
that are the basis for a surveillance plan.

a. Management By Exception. Quality assurance relates
to the output service provided by the contractor. As pointed
out earlier, the output service can result either from a
contractor-developed procedure or from an government specified
procedure. When the procedure is specified by the government,
compliance with the procedure is the desired output service.

(1) When the output is based on a contractor
developed procedure, the procedures are only looked at on a
by-exception basis; that is, satisfactory performance of the
output service as specified in the contract normally
indicates that the contractor is using satisfactory
procedures. The government should be concerned only when
services are not adequately performed.

(2) In this case, the inspector looks beyond the
level of services provided only to determine if the problem
is caused by the government or the contractor. If government
provided items to the contractor's operation (such as,
parts, equipment, or facilities) are at fault, action must be
taken through government channels to correct the problem. No
action will be required of the contractor. When the problem
is the contractor's fault, the contractor is told to take
corrective action.

b. Performance Indicator. The level of contractor
provided services is monitored by checking the performance
values in the statement of work (SOW). As described in
chapter 2, a performance value is a feature of the service
that can be measured by a number. For example, two
important performance values in vehicle maintenance and
vehicle operations are vehicle out-of-commission (VOC) rate
and taxi response time.

c. Problem Location. When performance values show
that the service is not adequately performed, the QAE uses
decision tables to locate the problem. The tables provide a
logical sequence to find the problem cause. Basically, they
are a set of pointers which should find the problem's source
in a step-by-step fashion. The construction and use of
decision tables are described in paragraph 4-4b.
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4-2." Surveillance Information Sources. There are four
principal sources of information for surveillance: management

* information systems, random sampling, checklists, and formal
customer complaints. The following sections describe the

*i information sources in detail.

a. Management Information Systems. In a few instances,
an existing management information system (MIS) may be
available as a means of surveillance. When a MIS is
available, as in the case of the Air Force's vehicle integrated
management system (VIMS) in the vehicle maintenance area, it
can collect information on performance values which can
be used instead of random sampling data.

(1) Management information systems usually collect
information for 100 percent of the activities for a
specified period of time. This information can be compared
to a contract standard. On the basis of this comparison,
performance can be judged and the performance for the
specified period accepted or rejected.

(2) For example, the vehicle out-of-commission (VOC)
rate is computed every month by the VIMS. A simple
comparison of the VOC rate with the maximum acceptable VOC
in the SOW explains a great deal about the level of
maintenance service supporting the base vehicles and
organizations.

(3) By way of caution, however, one must check the
data input into a MIS if the system is maintained by the
contractor. If one is going to use a MIS to check the
contractor, make sure the MIS contains reliable data.

b. Random Sampling. The most frequently used way of
service contract surveillance is random sampling. Services
are sampled by the QAE to determine if the contractor's
level of performance is acceptable. Acceptance sampling is
done, basically, to determine a course of action: that is,
whether to accept or reject the contractor's level of
peLformdnce during a given period of time. If it reject3
performance, certain actions are started. If it accepts
performance, no action is taken.

(i) The basis for doing random sampling is
MIL-STD-105D, Sampling Procedures and Tables for Inspection
by Attributes which is widely understood and used by both the
government and contractors. It is based on the concept of an
attribute. An attribute is a feature of a service which
either does, or does not, match a standard (for example, a
taxi is on time or it is not on time).

7



(2) When sampling by attributes, a certain number
of observations will match the standards and the remaining
number will not match. Therefore, attribute sampling is
useful for describing how a job is done, in terms of defects
per hundred observations, or percent defective. Using this
concept, sampling for a performance indicator can be
developed by proceeding through a number of formal steps
based on MIL-STD-105D. The use of these concepts is
described in paragraph 4-3, Sampling Plan.

c. Surveillance Checklists. Checklists are also used
to check contract performance. They must be used sparingly,
however. The use of the MIS and random sampling are preferred
information sources. Checklists help in surveillance of
contract requirements that happen infrequently. (For example,
if a contractor is required to perform a service once a
month, this service would be included on a checklist.) Any
service that is not provided on a daily basis should be
considered for inclusion on a checklist unless a MIS can be
used to determine the quality of the service.

d. Formal Customer Complaints. Even the best
surveillance plan will not allow the QAE to check all aspects
of the contractor's performance.

(1) Formal customer complaints are a means of
documenting certain kinds of service problems. The way to
get and document customer complaints needs to be carefully
planned by the persons checking the service contract.

(2) Customer complaints are not truly random. They
are seldom used to reject a service or deduct money from the
contractor.

(3) When random sampling is the chosen method of
surveilance, a customer complaint cannot be used to satisfy a
random observation. However, it can be used as further
evidence of unsatisfactory performance if random sampling
6hows thai the specific servli: is unsaLisfactory. These
complaints can be used to decide if action other than a
deduction should be taken.

(a) Getting Customer Complaints. An
aggressive customer complaint program, once established,
needs to be briefed to every organization that receives the
contractor's services. An operating instruction should be
given to each organization outlining the customer complaint
program, the format and the content of a formal customer
complaint, and the action which can be expected from those
assigned to watching and managing the service contract.
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(b) Documenting the Customer Complaint.
Normally, each customer complaint is brought, either in
person or by telephone, to the person checking contract
performance. Enter information about the complaint into a
Customer Complaint Record, similar to the sample shown in
figure 4-1. The record contains the following information:

I Date and time of complaint.

2 Source of complaint - organization and
individual.

description) . 3 Nature of complaint (narrative

4 Contract reference of complaint related
services.

5 Valid complaint (Yes or No).

6 Date contractor informed of complaint.

7 Action taken by contractor.

8 Signature of the person receiving and
* validating the complaint.

4-3. Sampling Plan. As a rule, a plan contains information
on the acceptable quality level, lot size, sample size, and
rejection level. It states the number of units from each lot
to be inspected (that is, the sample size). It also states
the criteria for determining the acceptability of the lot
(acceptance and rejection numbers). This information is used
to build the sampling guide which are the major products in a
surveillance plan for a service contract.

a. Beginning the Plan. To begin building a sampling
plan, go to the Performance Requirements Summary developed
during the "Write Statement of Work" step, chapter 3, figure
3-1.

(1) This chart contains the required services, the
standards, and acceptable quality levels. At this time
decide how the services will be checked (what information
source or method of surveillance will be used).

(2) Show these decisions on the chart. For each
service where random sampling is used, complete the steps
described below.
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A

CUSTOMER COMPLAINT RECORD

Date and Time of Complaint: 21 Jan 1979 / :1005

Source of Complaint

Organization: 382 Bomb Wing/LGC

Individual: Capt John Murry

-,Nature of Complaint: Calledwrecker and it did not arrive until
3 hours after the request.

Contract Reference: F-5, para 5.1.1.2.5 and Performance
Requirements Sumnary.

Validation: Contract requires a 1 hour response time. Complaint
is valid.

Date and Time Contractor Informed of Complaint: 21 Jan 79/:1030

Action Taken by Contractor:

Contractor had a person out sick and did not have a back up driver.
He has now developed a roster of back up drivers who can operate a
wrecker.

Received and Validated By: H. Smyth/QAE

Figure 4-1. Customer Complaint Record.
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b. Deciding on the Acceptable Quality Level (AQL). The
AQL is the highest number of defects per hundred, highest
percent defective or highest number of defects that can be
allowed for any service performance indicator. There are
only a limited number of AQLs listed in MIL-STD-105D but, in
virtually all cases, one will be close enough to control the
contractor's level of service.

(1) The first step in designing a sampling plan
under MIL-STD-105D is the selection of a realistic AQL. No
service can be perfectly performed. The AQLs placed on the
Performance Requirements Summary in figure 3-1, must be
adjusted at this time.

(2) Find the closest AQL from figure 4-2 and use it
to replace the original AQL on the Performance Requirement
Summary. For example, the AQL for taxi service might have
been 5 percent. This would be changed to 4 percent or 6.5
percent since 5 percent does not appear in the figure.

c. Determining the Lot Size. To determine the sample
size, the lot size must be known. The lot is how often the
contractor provides the service in a period of time.

(1) To determine the lot size, estimate (or count)
the frequency of the service to be sampled, during the period
it is to be sampled. Thus, if scheduled bus service
timeliness is the service being sampled, and a sample is
taken each month, the lot size is the number of times that
are available during the month to observe bus timeliness.
In this case, it would be the number of times the buses go
around all the routes each day, multiplied by the number of
days in each month on which the bus routes operate.

(2) In the case of workorders, the monthly lot size
can be estimated from historical information on file. The
projected workload data gathered in chapter 2 is used to help
determine lot sizes.

d. Determining the Sample Size. Use figure 4-3 to
identify an appropriate sample size for a given lot size.

(1) Use the normal sample size column unless thpre
is a limited number of QAEs or unless the cost of an
inspection suggests the use of the medium or small sample
size column.

(2) Use the medium or small sample size, if
inspections for a particular service are lengthy or hinder
the contractor's ability to provide service to customers.

14-



Allowable Acceptable Quality Levels

0.010 % 1.0%

0.015 % 1.5 %

0.025 % 2.5 %

0.040 % 4.0 %

0.065 % 6.5 %

0.10 % 10. %

0.15 % 15. %

0.25 % 25. %

0.40 % 40.%

0.65 % 65. %

Figure 4-2. List of MIL-STO-1C50 Acceptable quality Levels.
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" Normal Sample Medium Sample Small Sample
Lot Size Size Size Size

2-8 2 2 2

9-15 3 2 2

16-25 5 3 3

26-50 8 5 5

51-90 13 5 5

91-150 20 8 8

151-280 32 13 13

281-500 50 20 13

501-1,200 80 32 20

1,201-3,200 125 50 32

3,201-10,000 200 80 32

10,001-35,000 315 125 50

35,001-150,000 500 200 80

150,001-500,030 800 315 80

500,000 and over 1250 500 125

Figure 4-3. Sample Size.



e. Selecting the Rejection Level. Use MIL-STD-105D
to identify the acceptance and rejection level for the
sample size (see figure 4-4). To use the figure, begin with
the known values for the AOL and the sample size.

(1) Find the selected sample size (in the sample
size column) and read across that line to the column for the
selected AOL. At that point there will either be two numbers
or an arrow pointing up or down.

(2) If there is an arrow, follow the direction of
the arrow until it leads to a pair of numbers. Of the two
numbers at the intersection or at the end of the arrow, the
number on the left (Ac or accept) indicates the maximum
number of defects which can occur in a sample and still
permit the total group or lot to be judged acceptable.

(3) When there is no accept of reject number for a
given sample size and AOL, following the arrow will also
cause a change in sample size. For example, with an AOL of
1.5 and a sample size of 20, the sample size would become 32.

(4) The number on the right (Re or reject)
indicates the minimum number of defects that occur in a
sample which causes the total group or lot to be judged
unacceptable. For example, suppose the sample size is
determined to be 32 and the AOL has been set at 6.5 defects
per hundred. Find the number 32 in the sample size column
and read across that line until the AQL column for 6.5 has
been reached. The two numbers at that intersection are 5 and
6.

(a) In other words, the number on the left, 5,
is the number of defects which can be found in a sample and
still permit acceptance of the lot.

(b) The number 6, to the right of 5, is the
smallest number of defects needed to declare the lot
unacceptable and subject to further check, using the
decision tables.

4-4. Developing the Sampling Method. The final thing to be
decided in sampling is how the sample will be drawn. The
objective in the method is to insure that the sample is
random (that is, that all services have an equal chance of
being selected). To achieve random selection, use a random
number table, as explained in the following examples (see
attachment 1 for the whole table). Most items will fall
into one of these examples.
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(3) Go to the next number, 60756. The last part of
this number, 756, falls within the brackets one is looking
for, so workorder 756 is selected to be sampled. The next
random number group is 92144. Since 144 -4s not within the
brackets, move to the next group 49442. Again, 442 is not
within the brackets and therefore is not selected to be
sampled.

(4) This process would be continued until three
workorders are selected.

c. How To Use The Random Number Table To Identify
Random Sample From a List. If a number of items need to be
sampled that are not consecutively numbered, the simplest
solution is to list the identifiers, for all the items in the
lot, in a column, on a piece of lined paper.

*. (1) Next, number the lines consecutively, beginning
with the number one hundred. Now use the random number table
to draw the sample from the line numbers. A selected line
number leads to the identifier located on that line and that
identifier tells which item to sample. For example, if one
chooses to sample a set of workorders with attached sales
slips, one is not going to have to have a set of
consecutively numbered workorders because not every workorder
has a sales slip attached.

(2) List the workorders with sales slips in a
column, number each line in the column, and randomly select
enough line numbers to make up the sample.

d. How To Use The Random Number Table To Identify a
Random Sample of Days. Suppose one wants to identify 4 days
in the month on which to sample something. The days of the
month can be numbered 01 to 31 (or less, as appropriate).
Begin in the random number table in figure 4-5 at 77452.

(1) It is best to use a starting point different
from the one used in the previous example but for the purpose
of this example it is being used again.

(2) One can move down the column from random number
group to random number until the first number between 01 and
31 is spotted. In this case, it is 23216 or, using the rule
to discard the numbers to the left of the number of digits,
simply 16. Thus the 16th day of the month is selected for
sampling.

(3) Continuing in this fashion, one discovers that
58731, or simply 31, or the 31st, is the next day for
sampling. Proceed in this manner until the four days for
sampling have been identified.
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a(4) If it is not desirable to sample on weekends,
discard those days selected that happen to fall on a weekend
and continue that selection until the proper number of days
has been selected.

e. How To Use the Random Number Table To Identify a
Random Sample of Times of Day. If one wants to select random
times of day to sample a service such as taxi or bus service,
use the 24 hour clock.

(1) If there are any constraints during each
24-hour period, take them into consideration. For example,
suppose that base bus service operates between 0700 and 2345.
In this case, go through the number table until one finds a
group of four numbers that correspond to an acceptable time
between 0700 and 2345. Again, using figure 4-5, and
proceeding across the line from the initial number, one comes
to 60756 or 0756 hrs as the first random time.

(2) The next random number is 92144 or 2144 hrs.
The number is good and so one schedules an observation for
2144 hrs.

(3) Proceed in this manner until the desired number
of sample times have been identified.

f. How To Insure Variety in the Use of the Random
Number Table. The use of variety in the random number table
ensures that detectable patterns do not occur.

(1) Besides starting at different random points and
alternating the patterns for finding a string of random
numbers, the user may, at some point in time, wish to use the
first significant digits instead of the last.

(2) For instance, in the random number group 77452
one has customarily used the last three digits (that is, 452)
when looking for a random number with three digits. But
there is no reason why one cniild not for a period of time use
the first three digits, or 774.

(3) Success in using the tables requires
consistency but also variety. The above information should
ensure that the tables are properly used and that the sample
is randomly drawn.

4-5. Surveillance Plan Products. Several written documents
are included in a surveillance plan:

a. Sampling Guides. A sampling guide is used for
surveillance. It is used in a surveillance plan to present
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a. Use Of The Random Number Table. The random numbers
in figure 4-5 are arranged in groups of five numbers (51259,
77452, and so on).

(1) To use the table, begin by picking at random a
group of numbers on any page of the table. This is usually
done by closing the eyes and pointing with a pencil or
finger to some initial group.

(2) To identify additional random numbers, follow
a pattern. Go along a given line to its end and then along
the next line to its end and so on through the table until
enough numbers have been selected or until the table ends.

*i (3) If the table ends and there are still more
numbers to select, go back to the beginning of the table and
continue using the same pattern. Use various patterns
alternately; for example, use lines for one sample, use
columns for the next sample, and use a diagonal pattern for
the third sample.

b. How To Use the Random Number Table To Identify a
Random Sample of Consecutively Numbered Workorders. Suppose
one has to identify a random sample of 3 workorders for
inspection. This can be done at the beginning of the month
(before the workorders are written) or at the end of the

i month (to select workorders already on file).

(i) If there are, or might be, 200 workorders to
select from, then one begins by listing the lowest workorder
number (known or projected). This could be 4001 or possibly
#743, for example.

(a) List the highest workorder number (known
or projected); in this case, it could be #200 or #943. With
these boundaries now enter the random number table to the
first group of numbers. For this example, use workorders
numbered #743 to #943.

(b) If the last three digits in the first
group of random numbers is not between 743 and 943, discard
that group of numbers and go to the next group.

(2) Again, using figure 4-5, if one starts at the
initial 77452, disregard the two numbers to the left of the
three significant digits, or in this case, 77. The
remaining number is 452. Since this is not between 743 and
943, go to the next group in the same line which is 16308,
again, discard the leftmost two numbers, and the number is
308. This is again too low.

I!
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the information needed to sample the performance of a
particular service. Information for the sampling guide is
developed while the sampling information is being derived for
the sampling plan. The steps involved in developing
sampling information are described in paragraph 4-3. As
shown in figure 4-6, a sampling guide has these sections:

(1) A statement of the AQL nd its meaning in
layman's terms.

(2) The lot size for sampling.

(3) The sample size.

(4) A description of the sampling procedure
which tells how the service will be sampled.

(5) An explanation of the inspection procedure
which tells what will be checked during the inspection of the
sample.

(6) Acceptable performance criteria which
states the acceptance and rejection levels.

b. QAE Decision Tables. Once a problem has been
discovered, the inspector must turn to a decision table and
use the information in that table to aid him in finding the
source of the problem. The decision table lists the symptoms
of the problem and identifies the possible sources of the

- Iproblem. Questions are established for each potential source
to determine the contributing factors. A decision logic
entry is worked up for each required service. As soon as it
is considered satisfactory, the information is transferred to
the decision table. An example of a decision logic entry is
shown as part of a decision table in the sample in figure
4-7.

c. Checklists. There arp two main uses for checkli-t-.

(1) Tally Checklists. Tally checklists are used to
* document all sample observations-made during a sampling

period. Checklists may le preprinted with any format which
contains the following information:

(a) Contract requirements - a statement of the
service being inspected.

* (b) Date, time, entry for each observation.

(c) Observation identifier of applicable
workorder number, bus stop, or sales slip number, meal
period, etc.

1I-

6:



VO Sampling Guide #3
Vehicle Condition Monitoring

1. Acceptable Quality Level (AQL): 10%
In the long run there must be no more than 10 defects per. hundred

vehicles.

2. Lot Size: vehicles operated by the contractor.

3. Samole Size: vehicles operated by the contractor.

4. Samolinq Procedure:
At the beginning of the month, list the registration numbers of all

. contractor operated vehicles on a sheet of ruled paper. Beginning with
the number 100, number the lines on the paper to correspond with the
vehicle registration numbers. Using the random number table select line
numbers equal to the sample size. The vehicle registration numbers on
these lines indicate the vehicles to be sampled during the month. Schedule
the inspections evenly over the month.

5. Insoection Procedure:
Inspect the vehicles using vehicle/equipment discrepancy and

maintenance report as a guide (see AFM 77-310, Vol II, Chap 6). Record
defects per vehicle for each of the inspected vehicles. Any defects
found not already noted by the contractor shall cause the observation
to be recorded as unsatisfactory.

6. Performance Criteria:

a. Performance is acceptable when or less defective vehicles are
discovered per month.

b. Performance is unacceptable when or more defective vehicles
are discovered during a month..

7. Phase-In Period: During the first two months of the contract the
following AQL's (paragraph I) and performance criteria (paragraph 6)

a. AQL: 15%

b. Performance is acceptable if or fewer defects are discovered
per month.

c. Performance is unacceptable if or more defects are
discovered per month.

Figure 4-6. Sampling Guide.
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A

(d) Result of observation - either
satisfactory or defective.

(e) Any pertinent comment for an observation.

An example of a checklist for sampling is shown in figure
4-8.

(2) Surveillance Activity Checklists. When a
specific service or procedure occurs rarely or is not
important enough to survey on a continuing basis, use a
Surveillance Activity Checklist. This type of checklist must
be prepared and included in the surveillance plan. An
example of this kind of checklist is shown in figure 4-9.

4-6. Contract Administrator's Plan. The contract
administrator has an obligation to see how well the QAE is
doing the job. The contract administrator must also make
some independent checks of contractor performance, preferably
by using the same techniques that go into the design of the
QA surveillance plan. (This plan is completed at the same
time as the surveillance plan.) As a minimum this plan must
call for a quarterly review of the QAE's use of sampling
guides and an annual review of surveillance activity
checklist items.

0



Vehicle Operations Sampling Guide #3

Vehicle Condition Monitoring

Regi strationUn
Number Date Time Satisfactor4  U-f Remarks

Number sati sfactor)

B 7M05 - 2 Oct 1530 X
B 9763 2 Oct 1540 X Hood latch KLGB 8764 2 OctI 1545 l

8 0010 5 Octl 0900 x
B 8764 5 Oct 0915 X

8 7707 15 OctI 1345 1 X_
B 7706 i5 Octl l000 x
8 9654 18 Octl 1000 X

8_ _ 8752 80ctl 7025 X Door handle KLG
8 3103 80Octl 1045 X

Figure 44. Sample Tally Checklist.
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dCHAPTER 5

DOING SURVEILLANCE

5-1. Surveillance Methods. This chapter tells how to do
surveillance once the plan is written. It tells how to build
a monthly schedule, how to use the surveillance plan, and
what to do when there is poor contractor performance. This
chapter applies to Quality Assurance Evaluators (QAEs) and
contract administrators.

5-2. Building A Schedule. A surveillance plan is organized
to facilitate use by the QAE. The QAE is responsible for
developing a monthly schedule for activities, based on the
surveillance plan's requirements. Complete the Quality
Assurance Evaluator Schedule by the last workday of the
preceding month and send a copy to the contract administrator
and the functional area chief for their information and
review. Each QAE builds a schedule by filling in the blocks
on the schedule. Specific instructions for filling out the
schedule are provided below.

a. Quality Assurance Evaluator Schedule. An example of
a surveillance schedule is show in figure 5-1. The left-hand
side of the schedule divides the sheet into days of the week.
This example shows only a 7-day schedule. The QAE must make
up enough sheets to include each day of the month. Along the
top of the schedule, insert the items to be checked during
the month. Along the bottom of the schedule, indicate the
number of observations to be made during the month (that is,
how often a MIS is checked, how many samples will be taken,
how often a surveillance checklist will be used).

b. Filling In And Updating the Schedule. To fill in
the inspection schedule, the QAE refers to the sampling guide
for each service being monitored. The sampling guide is used
with the random number table to determine the inspections
(observations) to be made during the month (see chapter 4,
paragraph 4-4).

(1) Contract surveillance must cover all hours of
operation. Random observations are scheduled at night, on
weekends and holidays when services are performed during
these periods. Areas that are monitored on a set schedule
(for example, VIMS standards and analysis reports) are
included in the monthly schedule. This monthly schedule
shows where and what the QAE is monitoring at all times.

1
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(2) Post any changes to the schedule weekly and
send copies to the contract administrator and to the
functional area chief. Document and explain the reasons for
each change. Actual surveillance activity recorded on the
surveillance checklist must be comparable to the monthly
schedule.

(3) As updated, one must be able to conduct a
complete audit trail from the monthly schedule, to observing
the QAE perform sampling, to completion of the surveillance
checklist.

(a) There must also be a correlation between
contractor performance versus standards, AQLs, checklists and
actions taken by the contract administrator. The sample in
figure 5-1 shows the schedule for one week. The QAE
completes the blank forms, indicating week of (Monday through

* Sunday), and enters the time, observation, and check (if
pertaining to a checklist), in the blocks corresponding to
the item and day.

(b) After it is completed and filled in, this
form is "FOR OFFICIAL USE ONLY" and must not be shown to the
contractor.

5-3. Doing Surveillance. Doing surveillance involves using
the surveillance plan called for in the monthly schedule.
Use the following procedure to record observations and take
action when the contractor's defects exceed the allowable
number.

a. Recording Observations. Monthly tally and
surveillance checklists are used for each sampling guide
and less frequently checked services. They are used to tally
information on scheduled observations and defects noted.
Each observation in the sample is recorded on the checklists,
and the documents then become a formal government record for
later reference.

(1) When random sampling guides are used, the tally
of observations and defects at the end of each month are
compared to the acceptable number of defects appearing in the
sampling guide.

(2) The contractor is told each time an error is
found during scheduled observations and asked to initial the
observation recorded on the checklist.

(3) Errors found in services not scheduled for
observation should be brought to the contractor's attention
but not used to count as a defect for determining if the AQL
has been met.

:9
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(4) Checks done with a surveillance activity
checklist are likewise recorded.

b. Potential Unsatisfactory Performance. If the
sampling guide or surveillance activity checklist indicates
that the number of defects is too high, the QAE goes to the
decision table for that service indicator.

() The QAE must locate the specific service that
is unsatisfactory. The table will identify the possible
causes of the unsatisfactory performance and list a number of
questions which, if answered, will probably pinpoint the
source of the problem.

(2) The decision table helps the QAE identify the
problem so that, among other things, a meaningful evaluation
can be made of the contractor's explanation and corrective
action. For example, if the contract specifies a maximum
out-of-commission rate for vehicles of 8 percent, and the
rate was 10 percent, examination may reveal the excess was
caused by excessive vehicle down for parts (VDP). This could
have been caused by the government's inability to provide
timely parts support.

(3) In such a situation, the contractor may not be
at fault. If, on the other hand, the excessive VDP was
created because the contractor ordered the parts on a routine
priority rather than priority, it might be the contractor's
fault. The decision tables will assist the QAE in making
such a determination.

c. Documenting Unsatisfactory Performance. If
performance in any area is judged unsatisfactory, the
contractor is required to respond to a Contract Discrepancy
Report (CDx). See sample in Figure 5-2.

(1) The QAE prepares the form and sends it to the
contracting officer, who signs and sends it to the
contractor.

(2) When completed and signed, the report, along
with the tally checklist or surveillance activity checklist
become the documentation supporting payment, nonpayment, or
other necessary action.

5-4. Taking Action. The QAE may check the contractor's
performance and document any non-compliance, but only the
contracting officer may take formal action against the
contractor for unsatisfactory performance.

!I
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CONTRACT DISCREPA4CY REPORT

F12 345-79-98765

Vehicles Inc. - Mr. Travis Mr. Smyth

OATES
... b~me e v,cY. *?C * - Ui CV*O C*l.

I Sept 79 1Sp 95 Set9 10 Sept 79
SS. 79 Sept 9' . .. ....

Reference the performance requirements sunmary Exhibit 12. The contract requires
that taxi service meet a four minute response time with an acce:table quality level
of 1S.. Random observations Indicate that this standard was not met. In a sample
of 80 dispatches, 40 pickups exceeded the standard..

(ontracrzng Ogf.1cez

During August. there was a limited number of drivers and vehicles available due to
sickness and maintenance. I will initiate short morning coordination meetings each
day at 7:30 a.m. so that maintenance and operations personnel can assure that
enough drivers and vehicles are available for daily activities.

.. . . . . ..4...A.... .....

The proposed corrective action and explanations are acceptable.

The contractor's actions should prevent further recurrence. A deduction of S6750 will
be made from the August Invoice computed as follows: Monthly Cost - S90,CCC

Geduct Percentage 15-
Pjrcent of Sa,-ole Oefective 50,G

OecuctIon MU
If this recurs next month a deduction will be taken plus a cure notice will be Issued.

CLOSE CUT
"'" - "" - 1 ...... C .,,

.. U..... r. 7ravis - Manager ./ !',.'J -I I

Mr. Smytfn
.. ,c*I Mrs. ubing
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a. Ground rules. This section lists the normal steps to
be taken by contract administration when the QAE reports
these deficiencies. The actions listed are not hard-and-fast
rules, and are a minimum. More serious action can be taken
sooner.

(1) When the contractor's performance is
unsatisfactory as defined in the surveillance plan and a
formal action is indicated, the QAE, the functional area
chief, and the contract administrator meet to determine what
action is appropriate for the specific circumstances.

(2) If a decision is reached not to take a monetary
deduction, the reasons are documented. The contracting
officer must indicate agreement with the decision by signing
the contract discrepancy report or other decision
documentation.

b. Actions. Following are the actions normally taken
when poor performance is found.

(I) As a rule, the QAE tells the contractor's site
manager, in person, when discrepancies occur and asks the
contractor to correct the problem. The QAE makes a notation
on the tally or surveillance checklist, of the date and time
the deficiency was discovered, and has a contractor
representative initial the entry on the checklist.

(2) If the number of discrepancies found exceeds
the level for satisfactory performance, the QAE uses the
decision tables in the surveillance plan to determine the
cause(s).

(a) If the government created any of the
discrepancies, these are not to be counted against the
contractor's performance.

(b) When the go..rnment has caused the
contractor to perform in an unsatisfactory manner, the QAE
prepares a letter to be sent to the responsible organization
requesting corrective action be taken. The QAE sends it to
the organization through the contracting officer.

(3) When the contractor is responsible for exceeding

the limits of satisfactory performance, the contracting
officer issues a contract discrepancy report (CDR) to the
contractor (see paragraph 5-3c). If the failure is serious
enough, issue the CDR at the time of the unsatisfactory
performance, rather than at the end of the month.



(4) When a CDR is issued for a specific service
the contracting office deducts from the month's payment, an
amount up to the percentage indicated in the Performance
Requirement Summary exhibit of the contract. Do not delay
the deduction until the contractor responds to the CDR. If
surveillance was done right and the decision tables used, the
unsatisfactory performance is clearly the fault of the
contractor. For a specific example of a deduction, see
paragraph 5-5.

(5) If the contractor does not achieve satisfactory
performance in that specific service by the end of the next
month, the contracting officer issues another CDR and deducts
the appropriate amount from the contractor's payment.

(6) If a third CDR must be issued, consider issuing
a cure notice. (However, a cure notice can be issued sooner,
if necessary).

(7) Depending on the contractor's overall
performance, the government may issue a Show Cause letter if
the reply to a cure notice is unsatisfactory; next consider
terminating the contract.

5-5. Deductions For Non-Performance. Through the Inspection
of Services clause, the government can deduct from a
contractor's payment an amount equal to the services not
provided.

a. To do this, the contract administrator must know the
major cost categories in the contract and the percentage of
cost each service output represents. The percentage cost of
each service is found in deduct analysis; see chapter 2,
paragraph 2-9. An example of how the deduct formula works is
shown in figure 5-3.

b. Suppose the bid schedule showed the monthly contract
price for vehicle operations, maintenance, and analysis as
bhown. The percentage cost of the service output is then
found by looking at the Performance Requirements Summary
Technical Exhibit in the contract statement of work. rn the
example, the percentage cost of quality of completed work is
10 percent. This is then multiplied by $100,000 to obtain
the maximum amount to deduct.

c. If completed work was unsatisfactory during the
month (that is, did not meet performance values) and the
percent of the sample found bad was 20 percent, $2000 would
be deducted from the payment normally due the contractor.

"I



Deduct Formula (Example)

If: Quality of completed work is unsatisfactory

(AQL of 6.5% exceeded)

and: Contract price is $100,000 per month

and: Quality of ccmpleted work deduct percentage is 10%

and: Sample size is 50

and: Number of defects in the sample is 10 (Reject number is 8)

Then: Deduction from the current month's invoice is:

Contract price = $100,000

X Deduct percentage = .10$T0,000
X Percent of sample defective .20

Deduction = $ 2,000

Figure 5-3. Deducting for Non-Performance.

-I1L'



d. This amount for quality of completed wcrk is deducted
because the contractor failed to provide reliable, uniform
services within the assigned performance values. Although
some completed work may have met the standard during the
month, the acceptable quality level was not met and at least
20 percent of the observations were defective. Hence, the
total quality performance requirement has not been achieved.
As a consequence, the service output is unsatisfactory.

5-6. Good Performance. When a contractor's quality control
program works, good performance results. If the result of a
QAE's surveillance shows consistently good performance, the
amount of surveillance can be decreased.

a. Reduced Inspection. Inspection can be reduced
when the following conditions have been met for a sampling
guide.

(1) The preceding 4 lots (that is, the last 4
months) have all been acceptable.

(2) The number of defects in each of the preceding
4 lots is less than one half of the acceptance number. For
example, with an AQL of 6.5 percent and a sample size of 32,
the acceptance number is 5. If two or less defects were
found in each of the last 4 lots, reduced inspection could be
used.

(3) The normal sample size is being used.

(4) The functional area chief and the contract
administrator agree to use reduced inspection.

b. Reduced Sample Size and Acceptance or Rejection
Numbers. Reduced inspection decreases the sample size as
shown in figure 5-4. In addition, the acceptance and
rejection numbers change as shown in figure 5-5. To make the
changes to the existing sampling guide, take the following
S teps.

(1) Make sure that the original sampling guJe was
using the normal sample size. To determine this, see Chapter
4, figure 4-3 and compare the lot size with the sample size
in the sampling guide.

(2) Find the new sample size by using figure 5-4.
Take the lot size and find the new reduced sample size.

(3) Using the AQL in the sampling guide and the new
reduced sample size, see figure 5-5 for the new acceptance
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Lot Size Normal Sample Size Reduced Sample Size

2-8 2 2

9-15 3 2

16-25 5 2

26-50 8 3

51-90 13 5

91-150 20 8

151-280 32 13

281-500 50 20

501-1,200 80 32

1.201-3,200 125 50

3.201-10,000 200 80

10,001-35,000 315 125

35,001-150,000 500 200

150,001-500,000 800 315

500,001 and over 1250 S0

Figure 5-4. Reduced Sample Size.
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and rejection numbers. Note that there is a gap between the

acceptance and rejection numbers (for example, sample size 32
and AQL 6.5 percent, accept is 5 and reject is 8). This means
that the lot would not be rejected unless 8 defects were
found and would be accepted if 5 or less defects were found.
However, a number of defects greater than five will be cause
for returning to normal inspection (that is, return to the
sample size and acceptance and rejection numbers used in the
original sampling guide).

c. Returning to Normal Inspection. When reduced
inspection is in effect return to normal inspection the next
month under the following conditions.

(1) When the number of defects exceeds the
acceptance number under reduced sampling or,

(2) The functional area chief and the contract
administrator deem it necessary to return to normal
inspection.

d. Returning to Reduced Inspection. If during the
first month of the return to normal inspection, the number of
defects found is again less than 50 percent of the reject
level, a return to reduced inspection may be done the next
month. If the number of defects found is over 50 percent,
then normal sampling must be accomplished until 4 months of
less than 50 percent of reject level defects are found.

5-7. Documentation. During the course of the contract the
QAE retains a copy of all inspection schedules, tally
checklists, and surveillance activity checklists. At the end
of the contract period, the QAE forwards these records for
inclusion in the contract file. However, when a specific
service becomes unsatisfactory during a surveillance period,
the inspection documentation supporting the contract
discrepancy report is forwarded to the contracting officer no
later than 5 working days after the end of the previous
performance period.

-3
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IAPPENDIX D
EXCEBPTS FROM NAVFAC MO-327

This appendix includes various portions of NAVFAC '0-327

entitled "Service Contracts Specifica-ticnZ and

Surveillar.ce." The first illustration, -he Performance

Requiremente Summary (PRS) , _ a key ani ccmprehertsive

surveillarcs document. It !i.:s each item of work tc b _

performed under the contract, iZs requi-ed standard of

performance, the method of inspec-ion for the item, and the

acceptable quality level (or allowable deviation)

The next series of illustrations is Chapter 5, Quality

Assurance Methods. -ach style of inspection, be it plann.d,

random, etc., is explained. Criteria for chocsing an aFpro-

priate method is provided. Sample service inventory work-

sheets and surveillance schedules are presented.

The next part of this appendix is Chapter 6,

Surveillarce. Administrative responsibil.:ies and prccedures
• are listed.ar

Appendix C is ar abbreviated sample quality assurance

plan for industrial solid waste collection. Appendix D is an

instructicn for the utilization of random numb= tables.

Finally, current NAVFAC lot and sample -abls are pzrovided

althcuch these will te modified by new ONR sampling tables.
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TASK STANDARD &METHOD OF AOL
INDICATOR SURVEILLANCE

1. Residential waste -collection on day -planned sampling 3 units
collection (Sect, specified (primary) per 100
00005, Clause 3.2) -no debris -validated complaints

-cans left at curb, (secondary)
off street

2. Scheduled industrial -collected within -random sampling 10%
waste collection 4 hr of specified (primary)

(Sect. 00005,. time -validated complaints
Clause 3.3) -no debris (secondary)

-containers properly
repositioned

3. Unscheduled -collected within -validated complaints 5 per
industrial waste 12 hr of request month
collection (Sect. for pick-up
00005, Clause 3.4)

4. Ash collection -collected within -validated complaints 3 per
(Sect. 00005, 12 hr of request month
Clause 3.5) for pick-up

* I

9. Quality control -QC program -planned sampling zero
loprogram (Sect. established

00004, Clause 7) -activity in QC
files

-QC identified
problems resolved

FIGURE 4-1
Performance Requirements Summary Table

(Sample)
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CHAPTER 5: QUALITY ASSURANCE METHODS

5. GENERAL. This section Jescribes quality assurance evaluation
methods used to monitor Contractor performance on service contracts. Before
proceeding, the purpose and goals of QA should be discussed.

a. When the Government purchases goods or services, there must be
some means provided to attest to the value received for monies spent. To do
this, the Government must be able to confirm that the quantity and quality
of goods or services received conforms to contract requirements.

b. The recipients of the contracted goods or services, in this case
Naval shore activities, are responsible for developing and implementing
procedures that assure that the Government is getting what it contracted
for. These procedures are referred to as QA.

c. Contractors, on the other hand, are responsible for providing
Quality Control (QC). The purpose of QC is to control the service producing
process, and to insure that the desired level of output quality is
maintained.

5.1 QA PROGRAM.

5.1.1 Traditional Approach. The Navy's traditional approach to
surveillance of Service Contracts, often a hit-or-miss affair with no
written plan, has not provided adequate quality assurance.

a. The method of surveillance which is claimed to be used most
frequently is 100 percent irspection. In reality, however, the inspection
is often much less than total, since 100 hundred percent inspection is very
costly and not always feasible.

b. Further, traditional surveillance methods have usually focused
on the work process (adherence to specified steps and frequencies) rather
than on the quality of contract outputs. The net result does not assure
satisfactory quality performance.

5.1.2 New QA Approach. The new QA approach, based on a written plan, is
keyed to performance oriented specifications.

a. It focuses on the quality of the product delivered by the
Contractor and not on the steps taken or procedures used to provide that
product.

b. It includes appropriate use of preplanned inspections,
validation of complaints, and unscheduled inspections.

c. It provides a structured approach to surveillance that permits

management control of QA.

5.1.3 Criteria. There are several criteria for good QA.

a. First, the WS must be written so that the quantity and quality

Jl.-
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of required work outputs are measurable. The development of the PWS and the
QA should be viewed as a single process. These documents are interrelated;
one defines required work outputs and quality standards while the other
defines how work outputs will be observed and measured.

b. QA must provide for adequate and affordable contract
surveillance. The depth and detail of surveillance should be geared to the
relative importance of the services monitored.

c. QA must have the potential to support corrective action taken by
the SCM/ROIC when non-performance or unsatisfactory performance occurs.

d. There are three key ideas that are the basis for contract

surveillance.

(1) Outputs. Quality Assurance evaluates the output service

provided by the Contractor. The output service can result either from a
Contractor developed procedure or from a Government specified procedure.
When the output is based on a Contractor developed procedure, the procedure
is examined on an exceptions basis; that is, satisfactory service output as
specified in the contract normally indicates that the Contractor is using
satisfactory procedures. The Government should be concerned with Contractor
procedures only when services are not adequate. When the procedure is
specified by the Government, compliance with the procedure is the desired
output service.

(2) Compliance. Contractor's compliance with contract
requirements is monitored through the performance indicators and standards
which are specified in the PWS. Performance indicators are measurable
attributes of the outputs. A standard is the gauge that Contractor
performance is compared against. For example, scheduled trash collection is
the work required, one of the indicators of good performance is timeliness,
and the standard is trash pick-up is made within 4 hours of the scheduled
time.

(3) Cause of Problem. When observed performance indicators
show output not to be in compliance with contract requirements, the QAE
identifies the cause of the problem. The QAE looks beyond service outputs
to determine if the problem is caused by the Government or the Contractor.
If the cause of the problem rests with the Government, corrective action
must be taken through Government c hnels and no action i required uf Lthe
Contractor. If the Contractor is at fault, the Contractor is told to take
corrective action; payments to the Contractor are reduced; and a Contracts
Discrepancy Report (CDR) may be issued.

5.2 METHODS OF SURVEILLANCE. There are five methods that may be used
for contract surveillance.

5.2.1 One Hundred Percent Inspection. One hundred percent inspection
requires that output from each and every work occurrence be evaluated. One
hundred percent inspection measures the Contractor's true level of
performance. It is an expensive and time consuming method which should be
used sparingly.

q"
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5.2.2 Planned Sampling. Surveillance by planned sampling is designed to
evaluate a part but not all of a contract requirement.

a. The number of inspections and the items to be inspected are
based on subjective judgment.

b. Planned sampling is useful when requirements at one location are
more important than those at other locations; for example, galley dumpsters
as opposed to those in a remote administrative area. It is also useful when
the Contractor's performance is poor in some spots but better in others.

5.2.3 Random Sampling. Surveillance based on random sampling evaluates
part but not all of the work performed. (Appendix D provides details of the
mechanics of random sampling.)

a. Using random sampling, any occurrence of work is as Likely to be
monitored as any other occurrence. The QAE's bias does not affect the
specific occurrences of work selected for evaluation since all occurrences
of an item of work are assumed to have the same level of importance.

b. This method estimates the Contractor's overall level of
performance for a given contract requirement. It is most useful when
evaluating items that are repetitive in nature such as janitorial work,
grounds maintenance, or service call work.

c. To achieve full benefits, the random sampling method must be
applied properly. If misapplied, results will be biased.

5.2.4 Validated Comolaints. Validated customer complaints constitute a
surveillance method based on customer awareness. Customers, familiar with
contract requirements, notify the QAE when there is a case of poor or non-
performance. Upon notification, the QAE investigates the report and, if
valid, documents the performance problem.

a. Formal customer complaints are a means of documenting certain
kinds of service problems. The way to obtain and document customer
complaints needs to be carefully planned by the persons monitoring the
service contract.

b. Customer complaints are not random, but when validated by the
QAE may be used to deduct money from the Contractor.

c. When random sampling is the chosen method of surveillance, a
customer complaint cannot be used to satisfy a random observance. However,
it can be used as further evidence of unsatisfactory performance if random
sampling shows that the specific service is unsatisfactory. These
complaints can be used to decide if other action should be taken.

(1) Getting Customer Complaints. An aggressive customer
complaint program, once established, needs to be explained to every
organization that receives the Contractor's services. An operating
instruction should be given to each organization outlining the customer
complaint program, the format and the content of a formal customer
complaint, and the action which can be expected from those assigned to
watching and managing the service contract. (Appendix E provides a
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Customer's Guide for Evaluating Contractor Performance.)

(2) Documenting the Customer Complaint. Normally, each
customer complaint is brought, in person or by telephone, to the individual
checking contract performance. Enter complaint information into a Customer
Complaint Record, similar to the sample show in Figure 5-1. The record
contains the following information:

1 Date and time of complaint.

2 Source of complaint - organization or individual.

3 Nature of complaint (narrative description).

4 Contract reference of complaint related services.

5 Valid complaint (Yes or No).

6 Date Contractor informed of complaint.

7 Action taken by Contractor.

Signature of the person receiving and validating the
complaint.

5.2.5 Unscheduled Inspections. The QAE may conduct impromptu evaluations
of contract requirements whenever necessary. This surveillance method
(which is not really a method at all) provides no information on the
Contractor's overall performance.

5.2.6 Criteria for Method Selection. No firm guidance for method
sel-,tion can be provided in a manual of this type. Some general guidance
on selection criteria are:

a. Population size refers to the number of scheduled or expected
occurrences of a contract requirement over a given time period, usually one
month. The actual number of ocourrences will depend on how a unit of
service is defined. Frequency of service at any location may be daily,
weekly, etc. Population size is easy to determine for scheduled services.
When services are performed on an "as required" basis, population size must
be estimated based on historical or projected data. Large homogeneous
populations are ideally suited to random sampling.

b. Some contract requirements are more important than others. Some
requirements may have an impact on an activity's mission. Others have
little or no impact. One hundred percent inspection might be used for
"important" contract requirements, a sampling method or customer complaints
for "less important requirements", and validated conplaints for the "least
important requirements".

6 c. It is easier to talk about instances where surveillance methods
are not appropriate.

9



(1) One-hundred percent inspection is not suited to large
populations. It would be time consuming for the QAE and expensive to the
Government.

(2) Those services that are important or costly require tight
surveillance. Validated complaints do not guarantee that all instances of
nonperformance or poor performance will be reported in a timely manner.

(3) If a service is required but individual occurrences are of
small importance (for example, emptying a trash can), it is normally not
beneficial to invest a great amount in surveillance. One-hundred percent
inspection is the most costly of the evaluation methods and should not be
used.

(4) If a contract requirement is continuous in nature, 100

percent inspection is not feasible since it would require a QAE to be
on-site full time. Examples of continuous requirements are manning a guard
post, maintaining a minimum inventory of parts, and fulfilling contractor
quality control requirements.

(5) It is not possible to use a surveillance method that
requires prescheduling of evaluations for unscheduled service such as
responding to Emergency/Service (E/S) calls, processing work orders, and
dispatching vehicles. It is possible to schedule retrospective evaluation
of Management Information Systems (MIS) outputs such as logs, work orders,
or other written records.

d. The choice between planned sampling and random sampling is
sometimes difficult.

(1) For example, on a Bus Service Contract it would be very
easy to establish a random sampling evaluation plan where the QAE monitors
the Contractor's compliance with the established bus schedule. However,
this type of surveillance plan would require the QAE to travel to all areas
of the bus activity on a random basis, resulting in a large amount of
unproductive QAE travel time. Because of the many customer complaints that
would result if there were poor bus service, planned sampling is a more
attractive surveillance method.

(2) A good rule of thumb in choosing between random and planned
sampling is that if all evaluation can be conducted at one work site, random
sampling is preferred. If work sites are dispersed, planned sampling should
be used. On the other hand, increased QAE travel time may be a good
investment if the work item is important.

e. Ideally, QAE's should be staffed to the level required to
support the selected QA Program. In reality, the QA progra ised must
accommodate the 3vailability of QAE's. A combination of QA nethods should
be considered to get the best QA program possible with a given number of
wQe's.

5.2.7 Outputs Subject to Surveillance. The QAE must determine what output
to inspect to determine the Contractor's overall performance. In many
instances a contract requirement will generate several outputs. Evaluating

I.
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DATE: TIME:

SOURCE OF COMPLAINT:
Organization -

Individual -

NATURE OF COMPLAINT:

CONTRACT REFERENCE:

COMPLAINT VALIDATED:

Date - Time - By -

CONTRACTOR INFORMED OF COMPLAINT:

Date - Time - By -

ACTION TAKEN BY CONTRACTOR:

WORK REINSPECTED:

Date - Time - By -
Satisfactory -
Unsatisfactory -

FIGURE 5-1
Customer Complaint Record
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a single output may provide a reliable indication of the Contractor's
overall performance. Types of outputs subject to inspection are:

a. Work Performed. Inspection of all work performed is the best
way to evaluate Contractor performance. This requires that the QAE be at
the work site during performance of the work, or be there shortly thereafter
if results of work performed are visible (e.g., janitorial, grounds, etc.).

b. Records. If the QAE is unable to be at the work site at
required times, the inspection of records, work chits, and other documents,
(combined with spot checks of actual work performance,) may provide a
satisfactory indication of work performance.

c. Management Information System (MIS). MISs usually collect
information over a specified period of time. This information can be
compared to a contract standard. On the basis of this comparison,
performance can be evaluated and the performance for the specified period
can be accepted or rejected.

(1) For example, the vehicle down time rate is computed every
month. A simple comparison of the rate with the maximum acceptable rate in
the SOU! explains a great deal about the level of maintenance service
supporting the base vehicles.

(2) By way of caution, one is going to use a MIS to check the
Contractor, make sure the MIS contains reliable data.

5.2.8 Inventory of Services. Each service requirement that is to be
monitored must have an Inventory of Services worksheet prepared. Figure 5-2
is a sample of an inventory worksheet. Inventory worksheets are prepared at

* the same time the QA Plans are prepared.

a. Purpose. Inventory of Services Worksheets serve two purposes.
First and most obvious, these worksheets provide a comprehensive listing of
locations receiving a given service. Second, these worksheets are used to
select locations for inspection when one of the sampling methods is used.

b. Numbering. Worksheets list each location where a service will
be performed. Work occurences should be grouped as daily, weekly, or
monthly depending on how surveillance is to be conducted (i.e., daily,
weekly, monthly, or other.) Each work occurence, within the group, should

Sthen be sequentially numbered.

5.3 QA PLUANS. The most important part of implementating a QA program is
the development of comprehensive QA Plans. (Appendix C provides a sample of
a QA Plan for Scheduled Solid Waste Collection.)

a. QA Plans are documentation of how the QAE intends to monitor
* specific aspects of Contractor's performance.

b. These plans are the basis for developing QAE schedules and
determining required QAE staffing levels.

0



INVENTORY OF SERVICES FOR: Industrial/Administrative Solid Waste Collection
SURVEILLANCE SCHEDULE: Weekly

NUMBER : LOCATION/IDENTIFICATION : NUMBER LOCATION/IDENTIFICATION

1 BLDG 1 1
2 : BLDG 1 1
3 : BLDG2
4 BLDG 3
5 : BLDG 4 1 North End
6 : BLDG 4 2 North End
7 • DUDG 4 3 South End
a : BLDG 5
9 : PARK ADMIN BLDG

IC : PARK MAINT BT.DG

12
13
14
15 ::

16
17
18

FIGURE 5-2

Inventory of Services Worksheet
(Sample)

c. QA Plans are developed to cover all items shown in the
Performdrce Requirement Summary Table. (A single plan may cover more than
one item if surveillance of those items is compatible.)

d. QA Plans are monitored by the QAE throughout the life of the
contract. Once established, they do not tend to change.

e. Recommended formats for QA Plans are described below. (A sample
of a QA Plan is provided in Appendix C.)

f. Each QA Plan established should have an evaluation worksheet, or
checklist. This worksheet, or checklist, is used to document surveillance
results. Figure 5-3 is a sample of an Evaluation Worksheet for refuse
collection.

5.3.1 100 Percent Irrpection.

a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements also are listed.

, i i iI I IIp... . .". .
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SURVEILLANCE SCHEDULE FOR INDUSTRIAL/ADMINSISTRATIVE AREA SOLID WASTE COLLECTION
CONTRACT NUMBER:

FOR: 22 June 1981 QAE: I. Peak

BLDG/
LOCATION EMPTIED rEBRIS POSITION CONDITION COMMENT

Bldg. : : _ _ _ _ _

#14 : P : P : P : P
Bldg. : . :Trash spilled on pavement

#19 : P : F : P : P :when dumpster emptied
Bldg. : : :_ __:

j28 : P : P : P P
Bldg. : : : :Container overflowing,

#41 : F P : P : P :scheduled pick-up yesterday

Bldg. : : :_ __:

#43 : P : P : P : P :
Area : : . :Container lid will not

# 3 : P P : P : F :close
Area : _ _ _ _ _ __

#11 : P : P P : P

Area : :_ __:__

#19 : P : P : P P
Area : :_:_:_:
#23 p P : P : P

. . .

FIGURE 5-3
Evaluation worksheet for Scheduled

Industrial/Administrative Area Solid waste Collection
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b. Primary Method of Surveillance. The primary method of
evaluation is 100 percent inspection.

c. AQL. AQL's are best stated as a percentage.

d. Quantity of Work. Define a unit (i.e., single occurrence) of
work, and determine the number of units to be performed during the
surveillance period. Performance of each unit will be evaluated.

e. Level of Evaluation. This is not applicable.

f. Sample Size. This is not applicable.

g. Sample Selection Procedure. This is not applicable.

h. Evaluation Procedure. List any procedures or checklists used
when doing the inspection. Evaluation procedures should be in enough detail
to allow others to continue the same manner of inspection using the same
evaluation criteria.

i. Analysis of Results. The analysis of evaluation results for 100
percent inspection is straight forward. The Observed Defect Rate (ODR) is
computed as follows:

ODR_ Number of Defects

Number Units of Work

5.3.2 Planned Sampling.

a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirement are listed.

b. Primary Method of Surveillance. The primary method of
surveillance is planned sampling. Validated complaints are a good
supportive surveillance method.

c. AQL. AQL's should be stated as an absolute value (e.g. 3 per
surveillance period).

d. Quantity of Work. Define a unit (i.e. single occurrence) of
work and determine the number of units to be performed during the
surveillance period.

e. Level of Surveillance. If more than one level of surveillance
is desired, it is recommended that three carefully defined levels of
surveillance be identified and that criteria be established for switching
from one level to another. These surveillance levels are:

Normal - Applied to good but not exceptional contractor
performance. This level of surveillance to be used

*B when contract is first implemented.
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Reduced - Applied in the case of exceptional contractor

per formance.

Increase - Applied in the case of poor contractor performance.

f. Sample Size. Determination of sample size for planned sampling
is subjective. In order to provide consistent surveillance, the rationale
for selecting a sample size must be identified. Sample size will vary
depending on the level of surveillance used.

g. Sample Selection Criteria. The criteria for sample selection
must be documented and applied consistently from surveillance period to
surveillance period. If there is no consistency, trends in contractor
performance cannot be detected.

h. Evaluation Procedure. List any procedures or checklists used
when doing inspection. Evaluation procedures should be in enough detail to
allow others to continue the same manner of inspection using the same
evaluation criteria.

i. Analysis of Results. The Observed Defect Rate (ODR) for a
planned inspection is the total number of defects documented during the
surveillance period. All defects detected by customer complaints and
unschedule inspections are included in this total. The ODR is:

ODR = number of documented defects.

5.3.3 Random Sampling. This method, in order to be effective, must be
properly applied. (Appendix D describes the mechanics of random sampling.)

a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements are listed.

b. Primary Method of Surveillance. Random sampling is the primary
evaluation method. Validated complaints and unscheduled inspections may be

.. considered as secondary methods. WARNING information collected by other
surveillance methods can never be combined with information gathered by

o,,don s a.plin. Evaluation results collected by other methods oerve only
as supportive data.

c. AQL. For evaluation by random sampling, AQL's are stated as a
percentage and predefined as 5, 10, 15, 20 or 25 percent. Sample sizes for
AQL's of 15, 20 and 25 percent are defined in the Sample Size Tables but are
not generally recommended.

d. Quantity of Work Performed. Define a unit of output for each
service that is subject to inspection. It is important to accurately
determine the quantity of work performed in order to select the appropriate
sample size.

L.
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e. Level of Surveillance. The level of surveillance will be set at
one of three levels, and the level of surveillance may be adjusted monthly
depending on the Contractor's performance.

(1) Initial level of surveillance is normal surveillance, level
II.

(2) Reduced Surveillance. If contractor performance has been
'excellent," the level of surveillance could be reduced to level I.

(3) Increased surveillance. If, on the other hand, performance
during the past surveillance period was poor, surveillance could be
increased to level III.

f. Sample Size. Sample size for random sampling is determined by
use of tables and is a function of the AQL, quantity of work performed and
lcel of surveillance. (1mple size table are provided in Appendix D.)

g. Sampling Procedure. To assure that samples are selected
completely at random, a random number table must be used. (This table is
provided as part of Appendix E.)

h. Evaluation Process. List any procedures or checklists used when
doing the inspection. Evaluation procedures should be in enough detail to
allow others to continue the same manner of inspection using the same
evaluation criteria.

i. Analysis of Results. Analysis for random sampling will consist
of computing the Observed Defect Rate (ODR) for the past surveillance period.

Number of Defects
ODR - Number Evaluations Conducted x 00

The number of defects used in computing the ODR is derived from
the samping process. Defects detected through validated complaints or
unscheduled inspections cannot be used.

5.3.4 Validated Customer Comolaints A Validated Complaint is any customer
complaint identifying a Contractor defect that the QAE has validated by
documentation based on an on-site visit. Complaints not validated may not
be used.

a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements are listed.

b. Primary Method of Surveillance. The primary method of
surveillance is validated complaints. A secondary evaluation method that
may be used is unscheduled inspections.

c. AQL. AQL's for Validated Complaints should be stated in terms
of number of occurrences per surveillance period.
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d. Quantity of Work. Although the quantity of work will not have
direct effect on validated complaint evaluations, this information is useful
when putting results in perspective.

e. Level of Surveillance. This is not applicable.

f. Sample Size. Tnis is not applicable.

g. Sample Selection Ciiteria. This is not applicable.

h. Evaluation Procedure. Document how validation of complaints is
to be performed. Evaluation procedures should be in enough detail to allow
others to continue the same manner of inspection using the same evaluation
criteria.

i. Analysis of Results. Determine the number of validated
complaints for the past surveillance period. If there is a good customer
complaint program, changes in the number of complaints per surveillance
period may be useful in detecting changes in the Contractor's overall level
of performance. The Observed Defect Rate (ODR) for validated complaints is:

ODR - number of documented defects

5.3.5 Unscheduled Inspections. Unscheduled inspections do not have formal
QA Plans. This type of surveillance should be used as a secondary, or
supportive, surveillance method and as such, be subject to the QA Plan of
the primary method.
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CHAPTER 6 SURVEILLANCE

6. GENERAL. The key to assuring satisfactory performance from service
contracts is adequate Government surveillance of Contractor performance.
Hit-or-miss surveillance by untrained personnel is an invitation to poor
performance. The more prone (historically) a particular type of work is to
shoddy performance, the more necessary it is to assign an adequate number of
trained and qualified personnel (QAE's) who are familiar with the contract
surveillance. The QAE is a key person in service contract management. The
QAE serves as the eyes and ears of the SCM and as such must demonstrate a
large degree of common sense since many facets of the job are subjective and

.. open to criticism. NAVFAC Quality Assurance Evaluator (QAE) Training
Manual, MO-326.2, provides in-depth information on QAE duties and the
surveillance process.

6.1 SURVEILLANCE PROCESS. The surveillance process is a system composed
of many key elements. Figure 6-1 illustrates this system.

6.1.1 Inputs. The key input to surveillance is contract requirements.
These requirements dictate what work the Contractor is to perform and what
the QAE is to evaluate. Next in importance is the Contractor's work
schedule. The schedule is necessary in order for the QAE to know when work,
which is not scheduled by contract requirements, is to be performed. The
intensity of surveillance is influenced to a degree by the Contractor's past
performance. During the surveillance period the number and type of customer
complaints received will affect the QAE's schedule.

6.1.2 Process. The process, as displayed in Figure 6-1, may be divided
into four main parts: planning for surveillance, conducting surveillance,
analysis of surveillance results, and taking action based on those results.

a. Planning for surveillance includes QA Plans and Monthly QAE
Schedules. QA Plans are developed prior to contract award and in most cases
remain unaltered throughout the life of the contract. Monthly QAE
Surveillance Schedules are developed, based on QA Plans, at the start of
each surveillance period (a period is usually one month).

b. Contract surveillance is conducted in accordance with QA Plans
and the QA Monthly Schedule. If, during the surveillance period, major
Sdi~r encies are noted (and documented), the QAR will alert the SCM that
action should be taken.

c. At the end of the surveillance period, "documented" surveillance
results are analyzed to determine the Contractor's overall level of
performance.

d. Based on the Contractor's performance, there are several courses
of action that may be taken. First, deductions will be made for all
observed and documented cases of non-compliance, regardless of the
Contractor's overall level of performance. Other specific actions that may
be taken include: "jaw boning" the Contractor; issuance of a Contract
Discrepancy Report (CDR), Cure Notice or Show Cause Notice; and contract
termination. The person taking action may be the SCM, ROIC, OIC, or
Commander, NAVFAC. Regardless of the course of action, GOOD DOCUMENTATION
IS REQUIRED.
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6.2 QUALITY ASSURANCE EVALUATOR (QAE). QAE's must have qualifications
in both the technical aspects of the contracted function and contract
surveillance methods.

a. Technical expertise for evaluating work quality is found within
the organizational component that would be responsible for work
accomplishment if it were to be performed by Government forces. The QAE
should be drawn from this component. (In the case of CA conversions the
activity will retain 4 percent of the organizational component being
corverted to contract performance. This 4 percent is intended for contract
management - i.e. SCM and QAE duties.)

-b. The TRCO is the person usually responsible for selecting QAE's.
Once selected for QAE duties, candidate QAE's must be trained in contract

*surveillance methods. This training is available through the QAE Training
Course offered periodically by NAVFAC Engineering Field Divisions (EFD's).

6.2.1 Authority. QAE derives his authority by delegation from the SCM and
acts as his representative when authorized. In no case can the SCM delegate
authority to the QAE that he himself does not have.

a. Delegation of authority is by letter from the SCM to the QAE.

* b. The QAE has no authority to allow deviations from essential

contract requirements, but when authorized by his superior, he may approve
.- minor deviations not involving change in contract time, price, or basic

design.

c. The QAE has no authority to direct or interfere with the methods
of performance by the Contractor or to issue instructions directly to any of
the Contractor's personnel unless the methods being used are unsafe.

6.2.2 Responsibilities. The QAE, because of his familiarity with the
contract, the Contractor, and the customer, is involved with several aspects
of Service Contracting.

a. Specific QAE responsibilities will depend upon local conditions,
sizo of the contract, QAE collateral duties, etc. Assigned responsibilities
should be agreed upon by the SCM, the QAE, the TRCO, and other interested

parties oefore the contract start date. Assigned -. responsibilities sh-o.1d
be stated in writing.

b. Specific QAE duties are to:

0 Review plans and specifications prior to IFS/RFP;

o Conduct Contractor pre-bid site visits;

o Assist in pre-award surveys;

o Review Contractor schedules and advise SCM of acceptability;

S
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0 Attend pre-bid and pre-start conferences;

o Coordinate provision of Government furnished space, utili-
ties, equipment and material;

0 Prepare Quality Assurance Plans;

o Prepare surveillance schedules;

o Perform surveillance and document Contractor's performance;

o Conduct surveillance on accomplishment of re-performed work;

o Monitor labor, safety and security practices, and document
results;

0 Recommend payment deductions for unsatisfactory work to
SCM; and

0 Assist in the preparation of Government estimate for change
orders.

6.2.3 STAFFING. An adequate level of QAE staffing is required to make any

QA program work well. There are two approaches to staffing for contract
surveillance: (a) write the QA program to accommodate the number of QAE's
currently available, or (b) to write the QA program to provide the desired
level of surveillance and staff to that program. Obviously the latter is
the preferred approach. The chief problem is converting the desired level
of surveillance into manhour requirements. QA Plans, and the subsequent QAE
Schedules, provide a means of determining QAE manhour requirements. These
documents, if properly prepared, will identify QAE staffing requirements for
contract surveillance.

6.3 QAE SCHEDULE. The development of an effective evaluation schedule
should be of the utmost importance to the QAE. The evaluation schedule
allows the QAE to plot where he should be on any given day of the week. By
developing a balanced inspection schedule, a QAE can be much more effective
in his job. It allows the QAE to plan his workday in advance to the best
advantage. It also allows him to utilize his time and eliminate some
potentially wasteful actions (for example, excessive travel time between
inspections). QAE Schedules serve three purposes,they are:

a. Optimizing Time. The QAE will use his established schedule to
plan his work. By making maximum use of a good schedule, the QAE will
optimize use of his time.

b. Management Control. The SCM is provided a copy of each QAE
Schedule. The SCM has the responsibility to see that surveillance of
service contracts is properly conducted. The QAE Schedule provides him the
information necessary to monitor the QA program.

,4
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c. Audit. The QAE Schedule, along with completed evaluation
reports, provide an audit trail for contract surveillance. The established
schedule as updated during execution, should reflect what was actually
accomplished.

6.3.1 Schedule Development. QAE schedules are based on established QA
Plans. When developing monthly schedules, the QAE will use the evaluation
worksheets developed for that month. As he prepares his schedule he may
find it convenient to combine surveillance requirements in order to
streamline the daily schedule. When developing schedules it may be
necessary to modify QA Plans in order to achieve the most effective
allocation of QAE time. However, plans based on random sampling CANNOT be
modified in this manner.

a. The Schedule. An example of a QAE's Schedule is shown in Figure
6-2. This example shows only a 6-day schedule. The QAE must make up enough
sheets to include each day of the month. Along the top of the schedule,
insert the items to be checked during the month. Along the bottom of the
schedule, indicate the number of observations to be made during the month.

b. Filling In and Updating the Schedule. To fill in the inspection
schedule, the QAE refers to the QA Plans for each service being monitored.
The QA Plan is used to determine the inspections (observations) to be made
during the month.

(1) Contract surveillance must cover all hours of operation.
Random observations are scheduled at night, on weekends, and on holidays
when services are performed during these periods. Areas that are monitored
on a set schedule are included in the monthly schedule. This monthly
schedule shows where and what the QAE is monitoring at all times.

(2) Post any changes to the schedule weekly, and send copies to
the SCM and to the TRCO. Document and explain the reasons for each change.
Actual surveillance activity recorded on the evaluation worksheets must be
comparable to the monthly schedule.

(3) As updated, one must be able to conduct a complete audit
trail from the monthly schedule, to observing the QAE perform sampling, to
completion of the evaluation worksheet.

(4) After the schedule is completed and filled in, this form is
"FOR OFFICIAL USE ONLY" and must not be shown to the Contractor.

C. Review and Approval. The QAE's Schedule must be submitted to
the SCM for review and approval. The QAE is responsible for posting
changes, as they occur, to the schedule throughout the month. This schedule
becomes a formal part of the surveillance documentation, and, as such, it
must be auditable.

6.4 SURVEILLANCE. Contract surveillance involves using the QA Plan
called for in the monthly schedule.
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6.4.1 Performance of Surveillance. Contract surveillance is performed in
accordance with the QA Plan: method of surveillance, sample size/selection,
and evaluation critieria are specified in this plan.

a. The QA program must provide an adequate and consistent level of
surveillance. It is important that QA plan be followed and deviations
documented in order that this program can be audited.

b. Timing of Inspections:

(1) In some cases inspection will have to be conducted during
the period of work performance. For example:

- When the Contractor is performing maintenance on a piece
of equipment, the QAE may have to inspect the work before the equipment is
fully reassembled.

- If work on a building's electrical or plumbin, syete-9 i
performed, the QAE would have to inspect before siding or dry wall is
replaced.

- To determine if the Contractor is maintaining a base
shuttle bus schedule, the QAE must be at the stop at the scheduled time.

(2) For daily services, such as custodial services, the QAE
should conduct inspections shortly after work performance, but prior to
occupant use.

(3) In many cases services performed will provide outputs of a
lasting nature and may be inspected days after actual performance. Work,
such as painting, resurfacing of roads, glass replacement, tree pruning,
etc., are examples of this type of work.

(4) Some services performed by the Contractor may be
inspectable at any time; for example: if a grounds maintenance contract
requires a level of maintenance (vs. frequency of work), the QAE will be
monitoring the condition of the grounds rather then work performed (e.g.
grass to be between 2 and 4 inches in height.) A watch standing requirement
such as guard service or fire protection requires Contractor personnel on
duty 24 hours a day.

c. It is good practice to make surveillance findings, good or bad,
available to the Contractor on a daily basis. Provided information does not
relieve the Contractor of his Quality Assurance efforts but is intended to
keep the Contractor advised of the Government's perception of the quality of
performed work.

6.4.2 Documentation. Just as services required of the Contractor have
outputs, Government surveillance has outputs. One of the key outputs is
documentation, which consists of: the QAE's monthly schedule, completed
evaluation worksheets, records of customer complaints, and any other
material that reflects the quality/quantity of Contractor performance.



QAE: SCHEDULE FOR WEEK OF • June 22 thru 27

DAY
'TIME MON TUE WEN THU FRI SAT

: P-ENSP :P-INSP : * : R-INSP
0700 : MESS :MESS HALL : BLDG. 1,9

: HALL 42 :#4 : 13,20,31
: MONITOR R-INSP

0800 : : Meet : TRASHI BLDG. 1.1, : MONITOR
: :with SCM, : COLTCTION 14,18,20 : TRASH :
: P-INSP :ROIC, AND : IN RES. : COLLECTION

0900 : CONT. :CONT. REP : AREA A : IN RES.
: QC FILE :TO DISCUSS: _ _ : AREA 8 :
S: CHANGE :P-INSP

1000 : :ORDERS :WASH
: : * : RACK :_:
* z ::

1100

1200 LUNCH LUNCH LUNCH : LUNCH

1300 : : .PINSP : LUNCH
:PAPER _ _ :SANITARY : _ :_:
.WORK : :LANDFILL

1400 : IN : OPERATION :
• OFFICE : : : MEET :

: R-INSP : R-INSP : : WITH
1500 : BLDG. I : AREA 5,9 : : : SCM

: 5,32,41 : 11,15 :
: R-INSP P-INSP : P-INSP

1600 AREAS 3,5, : COMMISARY : MESS HALL
: 7,17,19 : #2

1700:

1800 : :

* : :

1900 : : :

NOTE: P-INSP = Planned Inspections
R-INST - Random Inspections

FIGURE 6-2
QAE Tarveillance Schedule

(Sample)
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a. Recording Observations. Evaluation Worksheets are used for each
QA Plan. They are used to tally information on scheduled observations and
noted defects. Each observation in the sample is recorded on the Worksheet,
and the Worksheets then become a formal Government record.

b. Potential Unsatisfactory Performance. If surveillance indicates
that the number of defects for the month may exceed the AQL, the QAE should
try to identify and document the cauqe of the problem.

(1) The cause of the problem may lie with the Government.

(a) Is delivery of Government-provided material or
equipment the problem?

(b) Are Government employees (civilian or military)
disrupting the Contractor's work efforts?

(2) If the cause of the problem lies with the Contractor, the
QAE should determine why.

(a) Does the Contractor have an adequate number of people,
or properly trained people, at the work site?

(b) Is Contractor work supervision adequate?

(c) Is the Contractor's QC program identifying these
problems? (It should be.)

(d) Are the proper equipment and materials ,being used?

(e) Is the work method used capable of producing the
required output?

c. During the course of the contract the QAE retains a copy of all
QAE Schedules, Evaluation Worksheets, -And checklists. At the end :f the
contract period, the QAE for'-rds these records for inclusion in tne
contract file. However, when a specific service becomes unsatisfactory
during a surveillance period, a copy of the irspection documentation
supporting the contract discrepancy is forwarded to the SCM/ROIC for action.

d. As mentioned above it is good practice to keep the Contractor
appraised of surveillance results. One way to t. this is to provide the
Contractor's Representative a :opy of the Evaluation 'Jorksheet. it is
recommended that Contractor's Representative initial the oviginal Evaluation
Worksheet indicating that he has received a copy.

6.5 SURVEILLANCE RESULTS. it is the QAE's duty to make QA evaluation
results known to the SCM who then is responsible for taKing the 3opropriate
action. At the end of the month the QAE will tally the results for all
Evaluation Worksheets, checklists, etc., to determine the Contractor's
overall performance with respect to each QA Plan.

~--
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6.5.1 2xcellent Performance. If the Contractor has performed in the best
possible manner and there were few defects noted (Observed Defect Rate (ODR)
less than 1/2 the AQL), the QAE might suggest that:

a. The Contractor should be notified by the SCM that he is
performing satisfactorily.

b. The level of surveillance might be reduced.

c. Deductions will be made on all documented defects.

6.5.2 Good Performance. When a Contractor's quality control program
works, good performance results. If the result of a QAE's surveillance
shows consistently good performance, the amount of surveillance can be
decreased.

a. Deductions will be made on all documented defects.

b. Reduced Surveillance. Inspection can be reduced when the
following conditions have been met for a surveillance period.

(1) The preceding month's work (or number of months as
specified in the QA Plan) has been acceptable.

(2) The percentage of defects in the preceding month(s) is less
than one half of the AQL.

(3) The normal sample size is being used.

(4) The TRCO and the SCH agree to use reduced inspection.

c. Returning to Normal Surveillance. When reduced surveillance is
in effect, return to normal inspection the next month under the following
conditions:

(1) When the percentage of defects exceeds the AQL under
reduced sampling, or

(2) The TRCO and the SCM deem it necessary to return to normal
inspection.

6.5.3 Questionable Performance. An outcome of questionable performance
can only result when random sampling is the surveillance method used.

a. Random sampling procedures take into consideration potential
errors in results. Since random sampling only provides an estimate of the
true defect rate, a margin for error must be used. This is done by
specifying the accuracy desired of the ODR, as compared to the true defect
rate. Accuracy is defined to be one half of the AQL. If, for example, the
AQL was 10 percent, accuracy would be 5 percent. It is this gray area,
where the ODR falls between the AQL and 1.5 times the AQL, that results are
questionable.

b. The recommended actions for questionable performance are:
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(1) Deduct for all documented defects.

(2) If there are a significant number of validated customer
complaints and/or defects detected by unscheduled inspections, issue a
Contract Discrepancy Report (CDR).

(3) Go to an increased level of evaluation.

6.5.4 Poor Performance. If the Contractor has displayed poor performance
(i.e., the ODR exceeds the AQL, or for random sampling the 0DR exceeds 1.5
times the AQL), then the following are the actions normally taken in
addition to deductions.

a. If the QAE first determines that the Government created any of
the discrepancies, these are not to be counted against the Contractor's
performance. When the Government has caused the Contractor to perform in an
unsatisfactory manner, the QAE prepares a letter to be sent to the
responsible organization, requesting corrective action. The QAE sends it to
the responsibie organization through uhe SCM.

b. If the Government did not cause the discrepancy, the QAE tells
the Contractor's site manager, in person, when discrepancies occur and asks
the Contractor to correct the problem. The QAE makes a notation on the
Evaluation Worksheet of the date and time the deficiency was discovered and
has a Contractor's representative initial the entry on the checklist.

c. Increased Surveillance. The level of surveillance can be
increased when the following conditions have been met for a sampling period:

(1) The preceding surveillance period (last month's inspection)
has been unsatisfactory (ODR exceeds AQL).

(2) Normal sample size is being used.

(3) The TRCO and the SCM agree to increased inspection.

(4) Use the Sample Size shown in Table III, Appendix E, (or go
to 100 percent inspection)

(5) Return to Normal Sample Size if after one month the ODR is
less than the AQL.

d. When the Contractor is responsible for failing to meet the
limits of satisfactory performance (the AQL), the SC4 issues a Contract
Discrepancy Report (CDR) to the Contractor (discussed in 6.6.2 below). If
the failure is serious enough, issue the CDR at the time of the
unsatisfactory performance rather than at the end of the month.

e. If the Contractor does not achieve satisfactory performance in
that specific service by the end of the next month, the SCM issues another
CDR, and the ROIC may call in the Contractor Representative for a personal
review of the problem.
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f. If a third CDR must be issued, the ROIC should consider issuing
a cure notice. (However, a cure notice can be issued sooner, if necessary.)

g. Depending on the Contractor's overall performance, the
Government may issue a Show Cause letter if the reply to a cure notice is
unsatisfactory. (EFD 02 approval is required.)

6.6 TAKING ACTION. The QAN may check th& Contractor's performance and
document any non-compliance, but only the OIC may take formal action against
the Contractor for unsatisfactory performance. This section lists the
normal steps to be taken by contract administration when the QAE reports
these deficiencies. The actions listed are not hard-and-fast rules and
represent a minimum level of action. More serious action can be taken
sooner.

6.6.1 Deductions. NAVFAC policy is that deductions will be made for each
observed and documented defect. Extrapolated deductions based on random
sampling will not be used.

a. The QAE makes a recommendation on the amount of payment
deductions to be made based on documented deficiencies multiplied by the
price shown in the Schedule of Deductions, or in the Items of Bid for
indefinite quantity work items, and the amount of liquidated damages shown
in the "Consequences of Contractor's Failure to Perform" clause.

b. When the Contractor's performance is unsatisfactory, i.e.,
exceeds the AQL as defined in the QA Plan and a formal action is indicated,
the QAE, the TRCO, the SCM, the ROIC, and the Contract Specialist meet to
determine what action is appropriate.

c. If a decision is reached to not take a monetary deduction, the
reasons are to be documented. The ROIC must indicate agreement with the
decision by signing the decision documentation.

d. Example Deductions%

(1) Example 1. The QAE has conducted surveillance of a
contract requirement using planned sampling supported by validated customer
complaints. At the end of the month results are:

o Number of inspections conducted - 100

o Number of defects found through planned inspection - 3

o Number of customer complaints - 15

o Number of complaints validated - 11

(a) The Contractor was not given the opportunity to per-
form the work due to time constraints.

(b) Observed Defect Rate (ODR) is 14 (3 + 11). Assuming
AQL was 10 defets/month, the Contractor performance is POOR. A CDR should
be issued.
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(c) The established price for each unit of work is $10
(taken from the Schedule of Deductions). Recommended deduction is $140 plus
an additional 10 percent for administrative costs which ar, allowed under
the "CONTRACTOR's CONSEQUENCES OF FAILURE TO PERFU1," clause of Section
00004. Total amount recommended for deduction is $154.

(2) Example 2. Random sampling has been the method used to
monitor the Contractor's performance. Results at the end of the month are:

o Number of inspections conducted - 87

o Number of defects found through random sampling - 6

o Number of customer complaints - 5

o Number of complaints validated - 2

o Number of defects documented
by Unscheduled Inspections - 2

(a) The Contractor was not given the opportunity to
perform the work due to time constraints.

(b) The ODR is 6.9 percent (6 divided by 87). NOTE: The
2 defects identified by customer complaints and the 2 day unscheduled
inspections are not included in the ODR computation.

(c) The established price for each work occurrence is $15.
Recommended deduction is $150 ($15 X 10 defects; all defects are used for
deduction calculations), plus $15 for administrative costs. (The
OCONSEQUENCES OF CONTRACTOR'S FAILURE TO PERFORM" Clause, Section 00003
allows an additional 10 percent for defective work that is either
re-performed by the Contractor or left unperformed.) Total amount
recommended for deduction is $165.

(3) Example 3. The QAE has used 100 percent inspection to
evaluate the Contractor's performance. At the end of the month results are:

o Number of inspections conducted - 85

o Number of defects found - 7

o Number of defects corrected by

Contractor - 4

o Number of defects corrected by Government
Employees - 3

(a) The nature of required work was such that it could be
re-performed, and it was necessary that all work be accomplished during the
month.

(b) The ODR is 7. Since this work was very important to
the activity' mission the AQL was set at zero. The Contractor's overall

Sperformance is POOR. A CDR should be issued.
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(c) The established price per unit of work is $500. The
recommended deduction is $2000 based on the following:

- Work re-performed by the Contractor is subject to a
10 percent deduction for administrative costs as specified in the
CONSEQUENCES OF CONTRACTOR'S FAILURE TO PERFORM* clause, Section 00003.
(In this case administrative cost is taken to mean the cost of
re-inspection; therefore, the Government must be able to show that
re-inspection was performed.) This amounts to $200 ($500 x 4 x 10 percent).

- Work performed by Government employees is subject

to 20 percent deduction to reflect the cost of the liquidated damages as

specified in the "CONSEQUENCES OF CONTRACTOR'S FAILURE TO PERFORMO clause,
Section 00003. If the work in question was bid lump sum, and the
Contractor's invoice reflects that work, the cost of that work must be
deducted. This amounts to $1800: $300 ($500 X 3 x 20 percent) plus $1500
($500 X 3) for the cost of the work. (NOTE: If the work in question was
bid on an indefinite quantity work item and the Contractor's invoice did not
reflect the work in question, only $800 would be deducted for that work
performed by Government employees.)

6.6.2 Contract Discrepancy Report (CDR). CDR's are written to identify
documented cases of poor Contractor performance. The Contractor, upon
receiving a CDR, must identify, in writing, how future occurrences of the
problem will be prevented (i.e., the corrective action he intends to take).
Based on the Contractor's response, the Government may or may not take
further action.

a. When the Contractor's overall performance for any given contract
requirement is classified as "poor", the QAE should recommend to the SCM
that a CDR (Figure 6-3) be issued.

b. The QAE is responsible for identifying the problem that caused
the poor performance. This information is not relayed to the Contractor.
The QAE will use this information'to evaluate the Contractor's response.
The Contractor should have a Quality Control Program that gives him feedback
on his performance.

c. if the Contractor's response is likely to correct the probl.,
the QAE should recommend to the SCM that further Government action is not
required with the exception of an increased level of surveillance. If the
response is not likely to correct the problem, the QAE should identify why
it is not adequate and recommend further action to be taken by the
Government.
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1. CONTRACT NUMBER:

2. TO: (Contractor & Manager's Name) 3. FROM: (Name of SC:4/ROIC)

4. DISCREPANCY OR PROBLEM: (Describe in detail: Include reference to
SON Directive: Attach continuation sheet if necessary.)

5. SIGNATURE: (SCM/ROIC) 6. DATE:

7. TO: (Contracting Officer) FROM: (Contractor)

9. CONTRACTOR RESPONSE: (Contractor's proposed solution to correct future
occurrences of the problem, use Continuation Sheet if necessary)

9. SIGNATURE: (Contractor Representative) DATE:

10. GOVERNMENT EVALUATION: (Is the Contractor's response a viable solution
to the problem?)

11. GOVERNMENT ACTIONS: (Does the Government accept, propose modification,
or reject the Contractor's response?)

12. CLOSE OUT:
QAE Signature: Date:
SCM Signature: Date:
ROIC Signature: Date:

FIGURE 6-3
Contract Discrepancy Report

(Sample)
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APPENDIX C

SAMPLE QUALITY ASSURANCE (QA) PLAN
QA PLAN FOR SCHEDULED INDUSTRIAL SOLID WASTE COLLECTION

1. CONTRACT REIUIRDIENT. Clause 3.3 of Section 00005 specifies the re-
quirements for scheduled industrial solid waste collection. The contractor
is required to establish collection schedules. Collection standards are:

- Scheduled pick-ups are made within four hours of the established
time.

- Pick-ups are made outside of normal rush hours (or other site speci-
fic time).

- Noise levels not to exceed 90 dBA as measured on a general purpose
sound level meter, (ANSI standard S1.4-1961).

- No more then five pieces of debris within 15 yard radius of con-
tainer after pick-up.

- Containers re-positioned within five feet of specified location.

2. PRIMARY MTHOD OF SURVEILLANCE. Random sampling supported by customer
complaints.

. 3. ACCEPTABLE QUALITY LEVEL (AQL). 10 percent.

4. QUANTITY OF WORK. Appendix 0 to the contract specifies 85 sites for
scheduled industrial solid waste collection. The contractor supplied col-
lection schedule specifies 50 of these sites for weekly collection and the
remaining 35 sites on a twice weekly schedule. This gives a total of 480
work occurrences per month ((50 X 4) + (35 X 4 X 2) a 480).

5. LEVEL OF SURVEILLANCE. Normal surveillance (Level II) is recommended
initially. If contractor performance is good (i.e., Observed Defect Rate
(ODR) is 1/2 the AQL, or less), for 2 months in a row, then reduced surveil-
lance (Level I) should be considered.

If the Contractor's performance is questionable for the past month (i.e.,
ODR greater than the AQL but less than or equal to 1.5 times the AQL) and
rai,-d surveillance was used, return to normal surveillance.

If Contractor performance is unsatisfactory in any month (i.e., ODR is
greater than 1.5 times the AQL), then increased surveillance (Level III)
should be implemented for the following month.

6. SAMPLE SIZE. Using the Sample Size Tables, the following sample sizes
are required for an AQL of 10 percent and a population of 480:

LEVEL OF SURVEILLANCE NO. PER MONTH NO. PER WEEK*

Normal (Level II) 109 28
Reduced (Level I) 34 9
Increased (Level I1) 178 45

*Assumes four weeks per month.

4i
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7. SAMPLE SELECTION PROCEDURE. Since random sampling is the method of
evaluation to be used, sample selection will be by a random process. The
selection process is as follows:

a. Collection sites are numbered from 1 to 120.

b. On a monthly basis select four sets of random numbers of sizes in-
dicated above (i.e.., 28 for Level II surveillance). Each set of numbers may
have duplicate numbers selected for those sites on a twice weekly collection
schedule. Numbers may be duplicated between sets.

c. Each set of numbers selected will be matched against the numbered
sites. These sites are the collection sites to be monitored for each re-
spective week.

d. Weekly evaluation worksheets are prepared for selected sites.

8. EVALUATION PROCEDURES. The QAE will visit each selected site on the day
collection is scheduled. Site visits, in general, should be conducted four
hours after scheduled pick-up time. The QAE should arrange to be at the

* . site at the time of pick-up if there have been problems reported with re-
spect to debris or noise.

9. ANALYSIS OF RESULTS. At the end of the month, the QAE is to count the
number of pick-ups classified as unsatisfactory and compute an overall defect
rate for the month. The Observed Defect Rate (ODR) is the number of unsatis-
factory pick-ups divided by the sample size.

OR - (Total # U's)(Total # U's + S's)

Since this QA Plan is based on random sampling, unsatisfactory pick-ups
detected by customer complaints cannot be used in computing the ODR. Un-
satisfactory pick-ups detected by customer complaints will be used in deter-
mining a course of action when the contractor's observed performance is
questionable (i.e., ODR greater than the AQL but less than 1.5 times the
AOL).
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APPENDIX D

RANDOM SAMPLING

1. GENERAL. Random sampling is a surveillance method based on statistical
theory. The key element of random sampling is that each and every occurrence
of work has an equal chance of being evaluated. In order to achieve the

desired end results, knowledge of the Contractor's overall performance based
on evaluation of only part of the work, surveillance by random sampling must
be applied properly. Key elements of random sampling are:

a. Sample size is specified for a given population to achieve a pre-
determined level of statistical accuracy.

b. The sample of work occurrences selected for evaluation must be se-
lected by a random process in which each occurrence has equal chance for
selection.

c. Once an evaluation schedule has established, it must be followed
through the surveillance period (i.e., monthly schedules).

d. Surveillance data gathered by other methods (i.e., customer com-
plaints and unscheduled inspections) can not be combined with data gathered
by random sampling.

e. Assessment of 'the Contractor's overall performance, projected from
the observed condition of the sample, will always have the potential to be
in error. Statements as to overall performance should be stated as *The
Contractor's overall defect rate is in excess of X ". (Where RX" equals
the observed defect rate minus one half the AQL - ex. ODR (9.2%) - 1/2 AQL
(10%) - 4.2%.)

2. MECHANICS OF RANDOM SAMPLING. Random sampling is a structured approach
based on statistics to contract surveillance. As such, there is a set pro-
cedure in its application. The mechanics of applying random sampling are as
follows.

3. POPULATION. The total number of work occurrences for a given function

that are to be performed during the surveillance period must be knoa s.

accurately estimated. The Inventory of Service Worksheet is used to deter-
mine population size.

a. When work is scheduled, population size is easy to determine.

Example: Activity X has 80 dumpsters, 70 are emptied weekly and 10
are emptied twice a week. The population, total number of work occurrences
per month, is 360 (70x4) + (10x4x2).

b. When work is un cheduled, population ° ze must !'. estimated.

Example: The number of service requests for the past six months
were$
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Jan 321
Feb 301
Mar 295
Apr 337
May 340
Jun 320

Total 1914

The average number of service calls per month has been 319 (1914/6). This
would be the expected population for service calls for next month unless

there is some known reason to expect a change.

4. SAMPLE SIZE. Sample size requirements are based on AQL, population size,

and level of surveillance. Sample size tables are used to determine sample
size. Tables for normal surveillance, reduced surveillance, and increased
surveillance are attached.

a. Select the table with the desired level of surveillance (Tables I,
" -II, or III).

b. Select the column with the required AQL (.05, .10, .15, .20, or .25).

c. Select the" row that is closest to the population size, preferably
the next largest entry.

d. The number indicated by the row and column selection is the sample
size required for surveillance in one surveillance period.

(1) Daily surveillance requirements will be determined by dividing
the required period's sample size by the number of days that surveillance is
to be conducted.

(2) Weekly surveillance requirements will be determined by dividing
the required sample size by the number of weeks in a period.

(3) When computing weekly or daily sample sizes, always round up to
the next whole number (e.g. 45 monthly samples required and 20 work days per
month results in a daily sample size of 3 - (45/20) - 2.25 and rounded up
results to 3).

5. Sample Selection. The final thing to be decided in sampling is how the
sample will be drawn. The objective in the method is to insure that the
sample is random (that is, that all services have an equal chance of being
selected). To achieve random selection, use a random numbers table as ex-
plained in the following examples. (A random numbers table, Table IV, is
attached). Most items will fall into one of these examples.

7 a. Use Of The Random Numbers Table. The random numbers in Table IV are
arranged in groups of two.

(1) To use the table, begin by picking at a random a group of num-
bers on any page of the table. This is usually done by closing the eyes and
pointing with a pencil or finger to some initial group.
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(2) To identify additional random numbers, follow a pattern. Go

along a given line to its end and then along the next line to its end and so
on through the table until enough numbers have been selected or until the
table ends.

(3) If the table ends and there are still more numbers to select,
go back to the beginning of the table and continue using the same pattern.
Use variotts patterns alternately, for example, use lines for one sample, use
columns for the next sample, and use a diagonal pattern for the third mple.

b. How To Use the Random Numbers Table To Identify a Random Sam of
Consecutively Numbered Work orders. Suppose one has to identify a rZ t
sample of 97 work orders for evaluation. (Sample size is based on a 'jla-
tion of 319 using normal surveillance.) This can be done at the beg I
of the month (before the work orders are written) or at the end of t . h.

(1) If there are, or might be, 319 consecutively numbered wor
orders to select from, then one begins by listing the lowest work order num-
ber (known or projected). This could be #001, or possibly 443, or any other
sequentially assigned number. List the highest work orde: number (known or
projected); in this case, it could be #319 or 762. For this example, use
work orders numbered #443 to 762.

(a) Select 97 three digit numbers from Table IV using a con-
sistent pattern.

(b) If random numbers selected are not between 443 and 762,
discard the number outside the designated range and select a new number.

(2) For example, using the initial entry on Table IV we would select
number 441. This number is too low. The next number, going down the column,
is 343 again too low. The third number selected is 749. This number falls
in the range of work order number (443-762) subject to inspection. So work
order number 749 is selected to be inspected. The next work order number
selected is 523.

(3) This process would be continued until three work orders are
selected.

c. How To Use The Random Numbers Table To Identify A Random Sample From
A Grouo of Items. If a number of items need to be sampled that are not con-
secutively numbered, the simplest solution is to list the identifiers, for
all the items in a column, on a piece of lined paper.

(1) Next, number the lines consecutively, beginning with the number
one. Now use the random number table to draw the sample from the line num-
bers. A selected line number leads to the identifier located on that line,
and that identifier tells which item to sample. For example, if one chooses
to sample a set of work orders with attached sales slips, one is not going
to have to have a set of consecutively numbered work orders because not every
work order has a sales slip attached.
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(2) List the work orders with sales slips in a column, number each
line in the column, and randomly select enough line numbers to make up the
sample.

d. How To Use The Random Numbers Table To Identify a Random Samole of
Days. Suppose one wants to identify four days in the month on wnicn to sam-
ple something. The days of the month can be numbered 01 to 31 (or less, as
appropriate).

(1) It is best to use a starting point different from the one used
in the previous example. For the purpose of this example, it is being used
again.

(2) One can move down the column from number to number intil the
first number between 01 and 31 is spotted. In this case, it is 22. Thus
the 22nd day of the month is selected for sampling.

(3) Continuing in this fashion, one discovers that II is the next
number selected. This number is disregarded. Proceed in this manner until
the four days for sampling have been identified. In our example, the 4 days
selected would be 22, 11, 10 and 24.

(4) If it is not desirable to sample on weekends, discard those
days selected that happen to fall on a weekend and continue that selection
until the proper number of days has been selected.

e. How To Use the Random Numbers Table l'o Identify a Random Sample of
Times of Day. If one wants to select random cimes of day to sample a ser-
vtce such as taxi or bus service, use the 24 hour clock.

(1) If there are any constrairts during each 24-hour period, take
them into consideration. For example, suppose that base bus service opera-
tea between 0700 and 2300. Convert these times to minutes (e.g. 0700 = 0,
0410 = 130, 1215 - 315, etc.) Again, using Table IV and selecting three
digit numbers and proceeding across the line from the initial number, one
comes to 441, or 1421 hrs, as the first random time.

(2) The next random number is 343, or 1243 hrs. The number is good
and so one schedules an observation for 1243 hrs.

(3) Proceed in this manner until the desired number of sample times
have been identified.

f. How To Insure Variety in the Use of the Random Numbers Table. The
use of variety in the random number table ensures that detectable patterns
do not occur.

(1) Success in using the tables requires consistency but also vari-
ety. The above information should ensure that the tables are properly used
and that the sample is randomly drawn.

,* g. Other Random Numbers Generating Methods. The use of a hand held
calculator with a random number generating capability is an alternative to
the use of random numbers table. Using this type of calculator the QAE would
enter the minimum value and maximum value and numbers generated would always
be within the desired range.

I
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TABLE D-1
SAMPLE SIZE REQUIREMENTS FOR REDUCED SURVEILLANCB

(SURVEILLANCE LEVEL I)

POPULATION AQL
SIZE .05 .10 .15 .20 .25

50 31 21 16 11 9
75 34 25 17 13 10

100 44 27 18 13 10
125 49 28 19 14 10
iSO 52 30 20 14 10
175 55 30 20 14 10
200 57 31 20 14 11
225 59 32 20 14 11
250 60 32 21 14 11
275 61 32 21 15 11
300 63 33 21 15 11
325 64 33 21 15 11
350 64 33 21 15 11
375 65 33 21 15 11
400 66 34 21 15 11
425 67 34 21 15 11

450 67 34 21 15 11
475 68 34 21 15 11
500 68 34 21 15 11
550 69 34 22 15 11
600 70 34 22 15 11
650 70 35 22 s15 11

700 71 35 22 15 11
750 71 35 22 15 11
800 72 35 22 15 11
850 72 35 22 15 11

900 73 35 22 15 11
950 73 35 22 15 11
1000 73 35 22 15 11
1100 74 35 22 15 11
1200 74 34 22 15 11
1300 74 36 22 15 11
1400 75 36 22 15 11
1500 75 36 22 15 11
1600 75 36 22 15 11
1700 75 36 22 15 11
1800 76 36 22 15 11
1900 76 36 22 15 11
2000 76 36 22 15 11
2500 76 36 22 15 11
3000 77 36 22 15 11
3500 77 36 22 15 11
4000 77 36 22 15 11

4500 77 36 22 15 11
" 5000 78 36 22 15 11

6000 78 36 22 15 11
7000 78 36 22 15 11

8000 78 36 22 15 11
9000 78 36 22 15 11

10000 78 36 22 15 11
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TABLE D-2
SAMPLE SIZE REQUIREMENTS FOR NORMAL SURVEILLANCE

(SURVEILLANCE LEVEL II)

POPULATION AOL
SIZE .05 .10 .15 .20 .25
50 43 37 32 27 23
75 60 49 40 32 27
100 76 58 46 37 29
125 89 66 51 40 31
150 101 72 54 42 32
175 111 78 57 43 33
200 121 82 60 45 34
225 129 86 62 46 35
250 137 89 63 47 35
275 144 92 65 48 36
300 151 95 66 48 36
325 157 97 67 49 37
350 162 99 68 49 37

-375 167 101 69 50 37
400 172 103 70 50 37
425 176 105 71 51 38
450 181 106 71 51 38
475 184 107 72 51 38
500 188 109 72 52 38
550 195 111 73 52 38
600 201 113 74 52 39
650 206 114 75 53 39
700 211 116 75 53 39
750 215 117 76 53 "39
800 219 118 76 54 39
850 222 119 77 54 39
900 226 120 77 54 39950 229 121 78 54 39

1000 231 122 78 54 39
1100 236 123 78 55 40
1200 241 124 79 55 40
1300 244 125 79 55 40
1400 248 126 80 55 40
1500 251 127 80 55 40
1600 253 128 80 55 40
1700 256 128 80 55 40
1800 258 129 81 56 40
1900 260 129 81 56 40
2000 262 130 81 56 402500 269 131 82 56 40
3000 274 132 82 56 41
3500 277 133 82 56 41
4000 280 134 83 57 414500 282 134 83 57 41
5000 284 135 83 57 41
6000 287 135 83 57 41
7000 289 136 83 57 41
8000 290 136 84 57 41
9000 291 136 84 57 41

10000 292 137 84 57 41
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TABLE D-3
SAMPLE SIZE REQUIREMENTS FOR INCRPSED SURVEILLAnE

(SURVEILLANCE LEVEL III)

POPULATION AQL
SIZE .05 .10 .15 .20 .25
50 47 43 39 35 31
75 67 59 52 46 39

100 86 74 63 54 45
125 104 87 72 60 50
150 121 98 80 65 53
175 136 108 86 69 56
200 151 116 92 73 58
225 164 124 97 76 60
250 177 132 101 79 62
275 189 138 105 81 63
300 201 144 108 83 64
325 211 150 111 85 65
350 222 155 114 86 66
375 231 159 116 88 67
400 241 164 119 89 68425 249 168 121 90 69
450 258 172 123 91 69
475 266 175 124 92 70
500 273 178 126 93 70
550 288 184 129 95 7L
600 301 189 132 96 72
650 313 194 134 97 73
700 324 198 136 98 73
750 334 202 138 99 74
800 344 206 139 100 74
850 352 209 141 101 75
900 361 212 142 101 75
950 368 214 143 102 75

1000 376 217 144 103 76
1100 389 221 146 103 76
1200 401 225 148 104 77
1300 411 228 149 105 77
1400 421 231 150 106 77
1500 429 234 151 106 77
1600 437 236 152 107 78
1700 444 238 153 107 78
1800 451 240 154 107 78
1900 457 241 155 108 78
2000 462 243 155 108 782500 485 249 158 109 79
3000 501 253 159 110 80
3500 513 256 161 ill 80
4000 523 259 161 111 80
4500 530 260 162 111 80
5000 537 262 163 112 806000 546 264 164 112 81
7000 554 266 164 112 81
8000 559 267 165 113 81
9000 563 268 165 113 81

10000 567 269 165 113 81
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TABLE D-4
SHORT TABLE OF RANDOM NUMBERS

44 19 15 32 63 55 87 77 33 29 45 00 31
34 39 80 62 24 33 81 67 28 11 34 79 26
74 97 80 30 65 07 71 30 01 84 47 45 89
22 14 61 60 86 38 33 71 13 33 72 08 16
40 03 96 40 03 47 24 60 09 21 21 18 00
52 33 76 44 56 15 47 75 78 73 78 19 87
37 59 20 40 93 17 82 24 19 90 80 87 31
11 02 55 57 48 84 74 36 22 67 19 20 15
10 33 79 26 34 54 71 33 89 74 68 48 23
67 59 28 25 47 89 11 65 65 20 42 23 96
98 50 75 20 09 18 54 34 68 02 54 87 23
24 43 23 72 80 64 34 27 23 46 15 36 10
39 91 63 18 38 27 10 78 88 84 42 32 00
74 62 19 67 54 18 28 92 33 69 98 96 74
91 03 35 60 81 16 61 97 25 14 78 21 22
42 57 66 76 72 91 U0 63 48 46 44 01 33
06 36 63 06 15 03 72 38 01 58 25 37 66
92 70 96 70 89 80 87 14 25 49 25 94 62
91 08 88 53 52 13 04 82 23 00 26 36 47
68 85 97 74 47 53 90 05 90 84 87 48 25
59 54 13 09 13 80 42 29 63 03 24 64 12
39 18 32 69 33 46 58 19 34 03 59 28 97
67 43 31 09 12 60 19 57 63 78 11 80 10
61 75 37 19 56 90 75 39 03 56 49 92 72
78 10 91 11 00 63 19 63 74 58 69 03 51
93 23 71 58 09 78 08 03 07 71 79 32 25

37 55 48 82 63 89 92 59 14 72 19 17 22
62 13 11 71 17 23 29 25 13 85 33 35 07
29 89 97 47 03 13 20 86 22 45 59 98 64
16 94 85 82 89 07 17 30 29 89 89 80 98
04 93 10 59 75 12 98 84 60 93 68 16 87
95 71 43 68 97 18 85 17 13 08 00 50 77
86 05 39 14 35 48 68 18 36 57 09 62 40
59 30 60 10 41 31 00 69 63 77 01 89 94
05 45 35 40 54 03 98 96 76 27 77 94 80
71 85 17 74 66 27 85 19 55 56 51 36 48
80 20 32 80 98 00 40 92 57 51 52 83 14
13 50 78 02 73 39 66 82 01 28 67 51 75
67 92 65 41 45 36 77 96 46 21 14 39 56
72 56 73 44 26 04 62 81 15 35 79 26 99
28 86 85 64 94 11 58 78 45 36 34 45 91
69 57 40 80 44 94 60 82 94 93 98 01 48
71 20 03 30 79 25 74 17 78 34 54 45 04
89 98 55 98 22 45 12 49 82 71 57 33 28
58 74 82 81 14 02 01 05 77 94 65 57 70
50 54 73 81 91 07 81 26 25 45 49 61 22
49 33 72 90 10 20 65 28 44 63 95 86 75
11 85 01 43 65 02 85 69 56 88 34 29 64
34 22 46 41 84 74 27 02 57 77 47 93 72
42 64 64 58 22 75 81 74 91 48 46 18 34
84 05 72 90 44 27 78 22 07 62 17 35 34
23 09 94 00 80 55 31 63 27 91 70 74 13
04 90 51 27 61 34 63 87 44 13 50 56 48

I
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EXTRIEOLATED DEDUCTIONS BASED ON SAMPLING TECHNIQUES

Giver:

AQL : 6.5%; lot size : 450 units; sample : 50 units

len defectives bere found in the sample.
Maxisu contract payment per month: $10,000

Payment percentage for the service (from PRS): x 5 !
.axilu payment for acceptable service: $500

Unit price ($500 divin 1

10 defectives exceed a reject number of 9:

refective percentage in sample:

Percentage cf sample fcund acceptable: 80T
Credit for corrected samples: 2.2

Acceptable percentage: 82.2%J Payment for acceptable service: $411

Figure 1.1 Air Fcrce Deductions Under Random Sampling.

This figure shows how deductions would normally be made

when a ccntractor exceeds the AQL for any month's pi:fcr-

mance, This example illustrates how credits wculd cc applied

when wck is allowed to be =eperfozmed. Without -eperfor-

mance, the above final payment wou.d instead be 340.

208



I AQL : 5%; lo size : 50 units; defectives : 5 uni:s.

Maximum contract payment per month: $10,00i I
maximum payment percentage for

specif-c service: x a%

Iraxiaum payment for acceptablei
service: $.30 I

Unit price ($400 divided ty 501 $8I I
5 defectives exceed a reject number of 3:

Fercentage cf lct found acceptable: 90% I

Zayment for acceptable performance: Z360

Figure 1.2 lir Force Deductions Based on Planned Sampling.

This figure illustrates how deductions are made when

planned samFling procedures are utilized. Deductions would

not be taken if the defectives cobserved were less than the

reject number of three. When the AQL for a month's Derfcz-

ance is excseeded, the ccntractor should be notified by

means of a discrepancy report. if successive discrepancy

reports must be prepared, a Show Cause or Cure Notice may be

required.
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All items are subject to 100, inspection.

Cost of requir-ed services: $5000

Total number of work units(lot size): 100

Unit price ($50C0 divided by 100 units): $5.i

Sample size: 100 I

Cbserved nonconforming items: 6 1

Units reworked at government option: 31

Units not creditable for payment: 3I

Total units creditable for payment: 97

Percentage of ccntract price due: 97- 0

Ccllar value due: $4850

Liquidated damages at 10% of I
nonccnforming service (.10 -6 x $50): $30 I

Actual amount paid: $4823 j
Figure 1.3 NAIPAC Payment Under 100 Percent Inspecticn.

This figure illustrates NAVFAC's method of deductions

under 100 inspcicticn. Liquidatel damages are assessed at

10% of the value of initial observed defect :ates in the

sample. Items may ke resubmittei for credit towards final

payment.
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'" Bandom sampling 4s being utilized.

All defectives are reworked.

Cost of required services: 500J0 I
Total work units (lot size): 1000

Unit price ($5000 divided by 1000 units) $5

SamFle size: 122 I

Observed nonconfo iing: 11

Percentage nonccnforming: 9 I

AQL: 13 II I
I Units rewcrked at government opti-n: 11 i

I "Total units creditable for payment: 1000

[' Percentage of contract price due: 100% I

recllar value due: $5000

I.. Liquidated damages at 10% ofI nonccnforming'service (.10 x 11 x $5): $5.5
ctual amount paid: $4994.5

Figure E.4 NAVFAC Bandon Sampling Deductions Where ACL is
Not Exceeded.

Under this scheme, random sampling procedures are heing
utilized. As before, liquidated damages ars assessed against

all ncnccnfrming items that are observsd. If all Items are

reworked, as in this case, full payment less any liquidated

damages is made.
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SRandcm -ampling procedures ara being utilized.
Ccst of required servics $5000

Total number of %ork units (lot size): 1000

Unit price ($5000 divided by 1000) 15

Samfle size: 122
Cbserved norconfcrming units: 11

- TI_-eshcid (AQL) : 1 I

Cbserved percentage nonccnforming 9

Units reworked (at Government optioz) : 6

Units rct creditable for payment: 5 1

Total units creditable for payment: 995

I ercentage cf ccntract price due: 99.5%

Dcllar value due: $4975

iquidated damaces (101 of nonconforming
items, or .10 l x $5)

Actual amount paid: 314969.5

Figure E.5 AIVFAC Deductions when defectives are less than
AQL and some are reworked.

This figure shows that random sampling is the inspsc-

tion, and that not all of the anits found defective were

rsworked. Thus, leductions for liquida-ad damages and d.fec-

tive observed sample items are -aean. Tn.s prccedure ic not

utilized by the Air Fcrce.
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*andcm sampling rocedure.s are being utilized.
Some defectives are reworked in the allotted tme.

Ccst of required services: $5000
Total number of work units (lot size): 1000

Unit price ($5000 divided by 1000 units): $5

Sample size: 122

Cbserv:.d defectives nonconfcrming: 17 I

Eercentage nonccnforming: 1LI% I
Thresbcll (AQL): 10%
Extrapclaticn of defective percentage 8

to obtain total acceptable -units: 860

Units re.worked (at Government option): 1' i
Total units creditable for payment: 874 1
Percentage cf ccntract price dua: 87.4% I
Ecllar value due: $4390

6 Liquidated damaces at 10% of -he value
of ncnconforming services based on
extrapolated percentages (.14 x 1000 x 5 x .1):$70

Actual amount paid: $4320

Figure 1.6 NA FAC Eeductions where AQL is exceeded and
some defectives are reworked.

This illustzaticn shows that when random sampling

reveals cbserved defect rates in the sampl to be greater

taan the specifiad AQL, liqui4dated damages and payment
deducticns use sample defect percenrtage. Units that are
resubmitted are credited only afte- the extrapola-icn calcu-

laticns are complete. rhis procedur, in concert with =eli-

* able stitistical techniques, should be most effective in

gaining ccnt_-actcr attention to defective performance.
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Flanned sampling inspection is i effect.
Cost of required service: $5000

Total number of work units (lot size) : 1000

Uni.t price ($5000 divided by 1000) :5

Samfle size (as desired): 122

Cbserv.d nonconforming units: 12

Units revorked within allotted time: 6

To-al units creditable for payment: 994

Percentage of ccntract price due: 99. 4-
(Zeduct only fcr observed defects)

Cllar valu . due: $4970

Liquidated damages at 10% of valua of
ncnccnforming services: 36

actual amount paid: $4964

Figure 1.7 NAFVYC reductions under planned sampling proce-
dures.

The figure shows the deduction procedures for planned

sampling.

2
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APE EN DIXF

INSPECTICN RESOURCE ESTINATION WORKSHEETS DEVELOPED BY

LAHTDIV

The following three worksheets are examples of %,eA-

rescurce stimating wcrksheets tha-: have besn d,?v~.lcped and

promulgated by the Atlni Diison Naa -ac- .6~

Engner~g Command. These worksheets a ply fo: planned,
"an cc and 100 percent inspection me-nods and should result

in fairl.y accurate estimates of QAZ requirements. Ail

monthbly totals can be accumulated to obtain annual hour

requirements, and thus provide an eastimats of p er son ne .

ceiling points that should either be retained or resquested.

This rfetbcdclogy would provide .future brenefi;-s in tha-: agsn-

cies might be able to accumulate ac-tual hours expended for

inspection during tte performance per-h od of CA contracts,

and thus r-esult in a manhour estima-.ing factor for vario.us

work requirements that are performed under the contract.

Items li-sted in the con-tract requirements columns should

correspcnd to work items that are listed on -!he performance

requirements summaries (PRSS).
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LANTNAVFACENGCOMINST 11014.4D

QAE WORKLOA9 CALCULATIONS PLANNED SAMPLING

INSTRUCTIONS: Fill in the contract requirement, quantity of work and level of
surveillance from Performance Requirement Summary Table.
Calculate the number of inspections. Using the estimated hours
per inspection, calculate the number of hours of inspection
required per month. Refer to MO-327 for suggested surveillance
levels.

Monthly
Quantity Level of Number of Hrs. per Hrs. of

Contract Requirement of Work Surveillance Insnecs. Insoec. Inspecs.
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- LA1TNAVFACENGCO.X'U S 11014.4D

QAE WORKLOAD CALCULATIONS 100% INSPECTIOH

INSTRUCTIONS: Fill in the contract requirement and quantity of work from
Performance Requirement Suimmary Table. The level of
surveillance is 100%. The quantity of work is the number of
inspections. Using the estimated hours per inspection,
calculate the number of hours of inspection required per month.

1 1 Monthly
Quantity Level of Number of Hrs. per Hrs. of

Contract Requirement of Work Surveillance Insoecs. I lns? 2. Inspecs.

100%

100%

__________________ ________ 100% _ _ _ _ _ _ _____

______________________100%______ _____

S ~~~~~ ~~~100Z___________ _____

100%

__o100% , , ,

i _ __100%

100%

100%

100%

____ ___ ___ ___ ___ ___ _________ 100%_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

____ ___ ____ ___ ___ _ __ ___ ___ 100%_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100%

100ZI00

100%
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LANTNAVFACENGCOMINST 11014.4D

* ( QAE WORKLOAD CALCULATIONS RANDOM SAMPLING

INSTRUCTIONS: Fill in the contract requirement, quantity of work and the
number of inspections to be performed from Performance
Requirement Summary Table. Indicate surveillance level. Using
the estimated hours per inspection, calculate the number of
hours of inspection required per month. Refer to MO-327 for

recomnmended surveillance levels and associated sample size

requirements.

Monthly
I Quantity Level of Number of Hrs. per Hrs. of

Contract Requirement of Work Surveillance Inspecs. Inspec. Inspecs.

I ________________"______
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VARIOUS CA CONTRACT AMINISTRATION ORGANIZATIONS STUDIED BY

NORTHDIV

P IS

r I

II
I~~~c = ma ntenance COPto. ivso
I-CM = Service Contract Managar

HIS Planners and E-stimator.?s
I QAE's =Quality Assurance Evaluators

Ibis orcanization locates the FSC office as a
cciplat=l cint-ralized activi:-y iiv:iSizn.

Figure G.1 Centralized Organization With SCM as Manager.
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I APWO
L'"JI I I

I QAE~oIl

1 FS I

LqSed: Same as Eiure 1

The FSC Office is cent:aliz.d, out located within
the activity'S Maintenance Cont-.ol Division.

Figure G.2 Centralized Organization Located in MCD.

I.22
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APVC

-J IOUG TN I

[QAEiSIQAEISI QE S, IQAEISI I

Identical tc Figure 1; additionally:

HOUSG = Housing Di~isicn
I SECTY = Sectcrity D:vyisioa

TRANS = Transportation Div;.sion

SC M'ss ervise a 1halted number of (o r rc)

maagrs. C funcions more as an advisor.

Figure G.3 Decentralized System Vith SCM in MCD.
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MC CIONL GR I

PE -I 1 JAESf

1HUSI SZCTYI r:R A NS1

In h~sorganizaticnal fo~uiat, -:he SCM is

dii Eha fig he andviy 3;rc -~nio

of QAE's is exa-rcse by func-ti-onal. ifanagers.
The CM ctspr--ar-iy In an adviscry capic:i-

Figure G.4 Decentralized System: PSC office is a PUD Division.
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APLC SUPPLERENTARI POLICY FOR Q&E BRANCH ORGANIZATION

In this AppendiX, AFLC Supplement No. 1 is p~ovidsi. It

illustra-tes azpl4ifying Air Force Logistics IC-Mmani GuidaznCs

which pertains to AFF 70-9.
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DEPARI.MENT OF T!!E AIR FORCE AFLC SUPPLEMENT I
Headquarters Air Force Logistics Command AFR 70-9
Wright-Paerson Air Force Base OH 45433 26 February 1982

Contracting and Acquisition

BASE LEVEL CONTRACT ADMINISTRATION

AFR 70-9. 25 September 1979. is supplemented as follows:

Xc. Where separate contract administration offices exist. the 7b. Upon receipt of Letters of Nomination from the FAC. the
term "BCO"* in the basic regulation is interpreted as"ACO." cummander uill appoint QAEs and theiralternates in writing
except in paragraphs lc and 8d. A suffiont number of QAEs will be appointed to make sure

adequate surveillance is provided at all times.
6a. AFLC/PMM is OPR for the QAE program within
AFLC. 8d. Give copies of the letter of appointment to the

contract-ing officer, along with the purchase request for
6b. All QAEs will attend a phase I QAE training program. recurnng contract requirements. If a cost study is being
managed by the local QAE program coordinator. 30 days conducted, furnish the letter of appointment as soon as the
before the date of initial contract performance. If the train- QAK is selected. The FAC will send a copy of the letter to the
inR can't be completed 0 days before contract start, the QAE program coordinator and the servicing Civilian
contract file will contain the documented reason why the Personnel Office. The Civilian Personnel Office will make sure
training couldn't be done within the specified time. Send a AF Form 1378. Civilian Personnel Position Description.
copy of the documentation to the functional area chief (FAC). reflects duties of employees named as the QAE and alternate
The training program will he divided into two phases: The QAE.
administrative contracting officer (ACO) is responsible for
phase I training, which is basically an orientation, it covers 8j. Develop surveillance plans (SP) for those contracts that
provisions of individual contracts over which the QAE will don't have standard Performance Work Statements (PWS)to
have surveillance responsibility. Phase If training will be ensure proper contract surveillance. The contracting officer.
conducted using information and materials supplied by HQ FAC. and QAE should jointly prepare SPs and revisions to
USAF/RDCL. and will be completed at the first quarterly them and should tailor them to the individual contract. The
trainingasssion ofter appointment. Thistraining is applicable frequency of QAE sarveillance and the type of inspection (for
to all contracts. The OAK program coordinator will give the example, random sampling. 100 percent inspection.
Civilian Personnel Office a list of names of all the people who surveillance check-list) for each surveillance area should be
have sucessfull compieted the Air Force-prepared training specified. Do this before the contract startdate. If experience
course. The Civilian Personnel Training Office will; with the contractor shows that extensive surveillance isn't

required, the SP may be revised to reduce the level of
(1) Authenticate completion of the training on DD frequency of surveillance. Any revisions to SP require the

Form 1556. Request. Authorization. Agreement. Certification concurrence of the contracting officer. Where SPs take the
of Training and Reimbursement form of checklists, attach them to the AF Form 372, Contract

Monitonng and Surveillamce Report. and submit to the
(2) Place a copy of DD Form 1556 in the individual's contracting officer according to paragraph 10c.

official personnel folder.
94. The ACO with the help of the QAE program coordinator.

( ) Give a copy to the individual, the QAE program will:
coordinator, and the cognizant FAC. (1) Give guidance to the FAC and QAE as appropriate

regarding contract interpretation, resolution of problems.
(4) Keep records on file for persons completing this reluirements of this regulatinn. and other related contracting

training, matter&

Supersedes AFR 70-9/AFLC Sup 1. 5 May 1978.
No of printed pages: 3
OPR: PNMIM (W. Ely)
Approved hy: C'oll Paul Daldasaui
Writer-Editor: C. Rainey
Distribuuon. F;X ,11W USAF/LGP: HQ AFISC/DAP: AUL/SE ........... l ea)
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2 AFR 70-9/AFLC Sup 1 26 Fbruary 192

(2) Indoctrinate the QAE and alternate QAE as to the Remarkssectionoftheformsthatthedeficiencydoesexist. If
extent of authority. reaponsibility, and limitvtion. as outined the contractor concurs. a statement is required outlining
in the contract and this regulation. Do this prior to actions plLnned or taken to correct the deficiency and prevent
contractor performance. its recu'rence. In cases of contractor nonconcurrence, the

QAEshould immediately contact thecontractiniotfficer. If the
9e. Providecopiesofcontracts and contract modifications to contractor's project manager (or ;authorized representative
the cognizant QAE. is well as the FAC. prior to service start isn't aviuahile to discuss the discrepancies. notify the
daes. contracting officer who. in turn. notifies the contractor (hy

letter if time permits) of the deficiencies. When prompt
9g. IftheAFO and FACagree thata quarterly meeting isn't corrective action isn't taken or when a deficiency becomes
required. document the contract file. When quarterly more serious. notify the contracting officer and the FAC.
neet mes are held. personnel attending will include ts a Document the notification by annotating the AF Form 902.
minimum the contracting officer. QAE program coordinator.
the FAC. and the QAE.

(3) Hand-carry. when feasible, the QAE reports for the
9L Furnish the QAE with a information copy of previous month (assembledand sequentially numbered) to the
correspondence pertaining to contract requirements or contracting officer by the 5th workday of each month, or more
discrepancies sent to or received from the contractor, often if deemed necessary by the contracting officer. The

contractingofficer will review and initial theQAE reports and
9k(Added). The local QAE program coordinator is the focal will then place the reports in the official contract file unless
point for the QAE program. The QAE program coordinator the contracting officer determines that the QAE should keep
will keep a record of all contracts requiring QAEs and the the reports. In that case. the reports are furnished to the
names and training records of QAEs appointed. The QAE contracting officer for inclusion in the contract file upon
program coordinator may be rtluired periodically to provide contract completion.
information on the QAE program to HQ AFL'/PMM. Any
reporting requirements developed in support of the QAE 10e(Added). Limitations of Authority. QAE personnel will
program will comply with AFR 178-7. as supplemented. The not:
QAE program coordinator will work closely with cognizant
contracting officers in making sure QAEs understand thetraoisib oftiers nd the s ancsecAl counteracts. The (1) Clarify. make. or infer legal interpretations on the:reponsibiites and the S uirveillance of specific contracts. The sc p intent of the co ta .

QAE program coordiiiator will make sure records are scopeor contract
maintainedof theconferences held accord ingto paragraph 9g. (2) Approve contractor procedures unless specifically

provided by the terms and conditions of the contract. When
lob. The Chief QAE is responsible for certification of contractually authorized. approval authority remains subject
contractor invoices that services were satisfactory. to any limitations the contracting officer may impose.

lOc. The QAE will maintain appropriate forms (AF Form (3) Authorize expenditure of funds, except under the
80Z Contract Discrepancy Report: AF Form 799. Surveillance specific terms of the contract.
Activity Checklist) for each contract. The use of AFLC Form
134. TRCO Daily Log. is authorized only until the present (4) Levyorimposeuponcontractorsanytaskorpermit
supply of the form is exhausted, or until new contracts go into any substitution not specifically provided for in the contract.
effect. AFLC Form 1:34 is not authorized for contracts
awarded after date of this publication. Type entries or record (5) Enter into contractual agreements including
them legibly in ink: contract modifications.

(1) Enter and sign on the forms, as required by the (6) Give direction to the contractor or to employees of
contracting officer for services performed, a notation of the the contractor.
contractor's pelformance including any deficiencies. For
services performed on, other than a daily basis. enter and sign (7) Offer advice to the contractor which may adversely
the notauon when the contractor actually performs the affect contract performance. compromise the rights ,if the
services. Annotate this only when the QAE performs an Government. provile the basis of a claim for constnwtive
inspection. change, or impact any pending or future contracting officer

determinations as to fault or negligence.
(2) Re-ord any perlormance deficiencies noted in

pr.eise.descriptivelanguage. Notify the conu'actor's project 1. Waivers to the requirements ofthis paragraph will
manaiger (or authorized representative) and ,equest be in writing. signed by the FAC. Send copies to the QAE
acknowledgement by concurrence or nonconcurrence in the program coordinator and the contracting officer.
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AFR ',.9/AFLC Sup 1 26 February 1982 3

12. Send all requests for deviations to HQ AFLC/PMM.

OFFICIAL JAMES P. MULLINS. General. USAF
Commander

WVILUAM R. CARROLL Colonel. USAF
Director of Administrntion
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AIN _IX 1

ABBREVIAIIONS USED IN THE STUDY TEXT

Abbreviation Description

A-76 OME Circula- A-76

AER A!: Force Regulation

AESCAG Air Force Service Contract Advisory Grcup

AELC Air Force Logistics Command

ACL Acceptable quality level

ASBCA Armed Services Board of Contract Appeals

BCB Bureau of the Budget

BOS Base Operating Support

CA Ccmmercial Ac.iviti-s

CNM Chief of Navy Material

CNO Chief of Navy Operations

DOD Department of Defense

EED Engineering Field Division

FY Fiscal Year

GAO General Accounting Office

GS General Schedule Series

LANTLIV Atlantic Division, NAVFAC
MCD Maintenance Control Division

Mcst Efcent ".rganization

MIL-SID-1O5D Military Stan-ard 105D

NAVFAC Naval Facilities Engineering Command

NAVSUF Naval Supply Systems Command

NCRTHEIV Northern Division, NAYFAC

NECC Navy Regional Contracting Can er

NSC Naval Supply Cen-.er

OFPP Offica of Federal Procurement Policy

CIB Ofice of Manageament and 3udg=_t.
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ONE Office of Naval Resaarch

EBS Performance Requi.ements Summary

P C Public Works Center

PHD Public Works Department

PUS Performance Work St6atement

QAE Quality Assurance Evaluat.r

SQC Statistical Quality Control

Scr Sirvice Contract Manager

SCUIliDIV Scuthern Division, .AVFAC

L

.
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